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for depth of holes, so that it can be seen a small shop, one having a radius of about a suitable cone pulley and gearing. In 


from the floor. Automatic stop motion to | 4 feet would be extremely handy for the shops that a-e 


light studded, the re- 


The illustration on this page represents a | feed; and last, but certainly not least, plenty | general ran of machine work. As shown volving plate should be fitted with drop 
new machine just brought out by the Dia-| of power. A tool of this description, well | in Fig. 1, the framework of the drill is made slides, braced back against the circular 


mond Machine Co. of Providence, R. I. 

This machine is intended todo a large 
variety of grinding where but a 
sinall amount of s‘ock is to be ‘re- 
m ved, and a true flat surface is re- 


designed and built, would prove a boon to circular in form, and in two parts. 
‘upper part is bolted to the floor or timbers 


any shop doing engine or mill work. 


! 


The 


plate. 

The beam carryirg the drill head is 
gibbed to the drop slides and raised 
and lowered either by hand or power, 














quired. It is claimed by the makers 
to be particu’arly adapted to the per- 








formance of a large part of the light 
work usually done upon a planer or 
milling machine, doing the work more 
quickly and leaving a better surface 
where the work comes within the 
capacity of the machine. 

The pieces to be ground are held 
in fixtures fastened to the platen, or 
clamped to the platen itself. The 
table or platen is adjustable to any 
degree, and is furnished with a gradu- 
ated index finger, enabling the oper- 
ator to set and reset it upon the same 
angle, to grind bevel surfaces alike 
and true. 

It has a graduated base which 
swivels upon a central pivot, and 
which can be turned at any angle. 
The head carries anannular or cup wheel 
on one end, twelve inches in diameter. 
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Vertical Drills—Their Construction and 
Uses. 








By Joun J. GRANT. 





Another unexplainable thing about a ma- 
chine shop is the limited number of suspen- 
sion drills in use. A suspension drill, if 
rightly designed and constructed, is one of 
the most labor saving tools that can possibly 
be put into the shop. 

It has repeatedly been shown that many 
a good idea, or tool, bas been spoiled by 
bad designing or construction, causing the 
idea to be abandoned. This has certainly 
been the case in most suspension drills that 
have come under my notice. As generally 
made they are a botch, usually consisting of 
a small frame of either wood or iron—gen- 
erally the former—bolted to the timbers or 
floor with a spindle having no lateral ad- 
justment in either direction, the raising of 
the spindle being accomplished by means of 
a chain over a sprocket wheel or sheave. 
Asa general thing the spindle is about as 
plumb as the average lamp-post, and no ad- 
justment for the drill head, making it neces- 
sary to have the spindle, in some cases, 
three or four feet below the bearing, and 
yet, with all its defects, in shops where they 
have such as these even, the workmen will 
often use them in preference to the radial 
or other styles of drills. Ose of the prin- 
cipal reasons for this is the unobstructed 
clear space in every direction below the 
drill spindle, thus allowing the workman 
free access to every part of the piece being 
drilled. 

The requirements of a good suspension 
drill are as follows: 

Spindle adjustable over a large area of 
surface, to enable work of large dimensions 
to be drilled with one setting. Spindle ad- 
justable vertically, so that work of great 
height can be drilled. Ease of manipula- 
tion; all feeds and adjustments being 
Large index dial 


worked from the floor. 





Any depth 
consistent : 
with Strength E 


Fig. 1. 
A. Vertical Shaft 
B. Cross Beam 

C. Drill Head 

G, Center Pin 

H. Binder Handle 
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Fig.2. 
Front Elevation 
SUSPENSION DRILL 


D. Cross feed 
E. Vertical feed 


and can be used for deep drilling. 
The power is transmitted to the drill 
spindle by two horizontal shafts, one 
‘in the arm, in the same manner as the 
radial drill, the other placed at the 
back side of the beam and parallel 
with the inside shaft, geared to the 
upright shaft by bevel gears, and at 
the end of the beam, by spur gearing 
t> the shaft inside the arm, in the same 
manner as the back gearing of an 
engine lathe. The drill head may be 
of the same pattern as the regular 
radial drill. This arrangement allows 








SusPENSION DRILL. 


A drill, constructed as shown in Fig. 1, has 
many advantages over the radial drill, 
amongst which are vertical accuracy of the 
spindle at any point on the cross{beam, 
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overhead, and has a turned track, to allow 
the revolving plate or spider that carries 
the drill arm, or beam, to make a complete 
revolution. This is clamped rigid to the 
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clear space in every direction under the 
drill spindle, and greater range for work, 
both in length and circumferentially. There 
is, of course, no limit, except shop room, 
to the size such a drill can be made, but in 





|upper piece, when at work, by the rod 
shown at //. 


Through the center of the spider the driv- 


ing shaft is carried and connected by bevel 
gearing above, to a horizontal shaft having 


mee 


the drill arm or beam to _ revolve 
around the driving shaft and the drill 
head to swivel, so making it a perfectly 
universal drill for any angle. Dowel 
pinsin both adjustments, when in their 
normal position, bring the spindle per- 
fectly true for regular work. 

The spindle for a suspension drill should 
be of extra length, to allow of drilling holes 
at different heights without resetting the 
beam. 

The floor under a suspension drill for a 
radius of about 8 feet should be as level as 
possible, and if made of cast-iron with T 
slots for the purpose of bolting work down 
it would be much better. This style of drill 
is hardly complete without a table, as de- 
scribed in a previous article on drills. It 
should be about 3 feet high, and would be 
still better if one side were planed true, and 
fitted with T slots to bolt wide, thin pieces 
against, forthe purpose of drilling the edge. 

One of the great advantages of the sus- 
pension drill, when properly constructed, is 
the large area over which the drill head can 
be traversed without the disadvantages of 
the radial drill, which has two bad faults, 
namely, the upward spring of the arm when 
the drill head is at its furthest position from 
the column, and not being able to make an 
-entire revolution around the column, except 
in a few makes of radial drills, and when 
£0 constructed, they are very faulty, as the 
column is then no larger at the base than at 
its top. 

Another great advantage of a suspension 
drill made as described, is that a circle of 
holes can be drilled, with a drill of the size 
named, from about 12 inches to 7 feet in 
diameter, and to radiate from any center 
which can be found, with the piece marked 
G, which is directly in the center of the 
drill trame. The above arrangement is very 
useful in steam engine work where many 
cylinder heads are drilled; also for large 
valves, pipe, and work of a similar class. 

~ ~~ <> 
Dr. Helwig on Immigration, 





In an address delivered before ap audi- 
ence of workingmen at Springfield, Ohio, 
recently, on the subject of ‘‘How Can the 
| Wages of the American Workman be In- 
creased ?” Rev. Dr. Helwig, ex-President 
of Wittenberg College, enumerated, among 
other causes which tend to reduce wages, 
the competition forced upon American 
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workmen by unrestricted, immigration, de- 
claring that the “Lurning question with 
American workmen is to te found in con- 


nection with foreign emigration to this | Fig. 1. Suppose the crank P B to revolve 
country,” and that ‘“‘there is certainly no | exactly as before, the slottedarm A (’ will 
consistency in putting a tariff on the manu-| now make complete revolutions, instead of 
factures of other countries and then freely | swinging back and forth, asin Fig. 1. The 
importing the men that make them ard put-| sliding head will now be driven in the direc- 


ting them side by sidé with the American 
laborer.” 

It has long been pointed out, by the advo- 
cates of free trade, that there was an incon- 
sistency in the course of the American gov- 
ernment in this respect; but Dr. Helwig, 





as we happen to know, is not a free trader, 
but a protectionist, and the fact that such | 
men, of undoubted sincerity and ability, | 
are being led by the logic of events to the | 
expression of such sentiments is of consid- | 
erable significance, without regard to 
whether we choose to agree or disagree 
with them. 
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Quick Return Motions. 





By Pror. A. T. Woops. 








By the term ‘quick return motion” is 
meant the mechanism by means of which 
the back stroke of a sliding piece is made 
in less time than the forward stroke. The 
most common applications of such motions 
are to planers and shapers. In the former 
the quick return is generally accomplished 
by the use of driving pulleys of different 
sizes for the forward and back strokes, or 
by means of intermediate gearing. In the 
latter, some form of slotted crank is fre- 

‘ quently used, and it is this form which we 
propose to investigate. 

Fig. 1 illustrates the simplest form of the 
slotted crank motion. P B is the driving 
crank which revolves at a uniform speed 
about the center B, and carries a pin P, 
which slides in a slot in the arm (0 P A. 
This slotted arm swings about the fixed 
center A as the pin P slides up and down in 
the slot during the revolution of P B. Sup- 
posing this mechanism to be part of a 
shaper, the sliding head which carries the 
cutting tool would be driven by means of a 
short connecting rod from C. An examina- 
tion of the figure will make it clear that 
when the crank P B is at right angles to 
the center line of the slot, as at ? Band P’ 
B, the slotted arm can be moved no further, 
and that the distance C O’ is therefore the 
travel or length of stroke of the sliding 
head and cutting tool. Supposing C C’ to 
be the forward or cutting stroke, and that 
the crank revolves in the direction shown 
by the arrow, it will be seen that the pin P 
moves through the are of acircle PZ P, 
while the tool moves from C to C’, and that 
P moves through the arc /” D P, while the 
tool moves back from ©’ to C. Therefore, 
if, as we have assumed, the crank P B re- 
volves at a uniform speed, we may repre- 





sent the time of the forward stroke by the 


until it is inside the point D, or between B 
and D. We will then have an arrangement 
like Fig. 2, which is lettered similarly to 


tion A H, by means of a connecting rod 
from C, and the ends of the strokes will 
occur when A ( is on the dead centers c 
and c’ and the pin P at p and p’. During 
the forward stroke, P moves through the 
arc p H# p’, and during the back stroke 
through p’ D p, so that the lengths of these 
arcs will represent the time required for 
each stroke, exactly as before. 

In Fig. 2 these arcs are of the same 
lengths as ? # P’ and P DP in Fig. 1, 
and hence the back stroke is made in half 
of the time of the forward stroke. 

To lay out such a motion as this, we first 
divide the circle in which P moves into 3 
equal parts, beginning at # on the diameter 
which passes through A and B. HE, p’ and 
p are the three points of division. Then 
draw a line through p at right angles to A 


made, the7pin P or K must be revolved in 
the opposite direction to that shown by the 
arrow, supposing the tool to be to the right 
of the figure, as before. 

It would seem at first sight that such ar- 
rangements as these would produce a rapid- 
ly changing speed of the cutting tool, which 
would make them undesirable for shaping 
machines, but investigation will show that 
the speed is remarkably uniform throughout 
the greater part of the stroke. To illustrate 
this, in Fig. 4, let A B represent the length 
of the arc P # P’, or the distance through 
which P moves during the forward stroke. 
Divide this into, say, 8 equal parts, which, 
as P revolves at a constant speed, will rep- 
resent equal intervals of time, and at the 
middle of each division draw lines perpen- 
dicular to A B. On these lines lay off the 
distance traveled by the tool during each 
eighth of the arc as found from a drawing. 
Then acurve drawn through points found 
in this way will be shaped like that shown 
by a full line. If the speed of the tool was 
the same at all parts of the stroke, thecurve 
would be a straight line parallel to A B, and 
the difference between it and a straight line 





B. This will be the center line of motion of 








Fi ge 2 


will represent graphically how much varia- 
tion there isin the actual speed. It is evi- 
dent that for the greater part of the stroke 
the curve is nearly parallel to A B, and 
therefore that the speed of the tool is nearly 
constant during the time that it is cutting. 
The curve shown by dashes represents in 
the same way the motion derived from the 
simple crank, the effect of the connecting 
rod being neglected. A short rod would 
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Quiok Return Motions. 


the wrist pin or the end of the connecting 
rod which is attached to the sliding head, 
and the point A where this center line cuts 
the line # B will be the center about which 
A C is to turn. The proportion of 2 to1 
has been assumed for convenience, but any 
other proportion can, of course, be taken. 
For example: if we wish the proportion to 


length of the arc P # P’, and that of the/|be as 5 to 3, the circle must be divided into 


back stroke by the length of P’ DP. In 
the figure, ? # P’ is % of the circumfer- 
ence, and 2’ D P is 4 of the circumference, 


and therefore the back stroke will be made | 


in one-half the time of the forward stroke. 
Or, to illustrate still further, if the crank 
P B makes a revolution in 3 seconds, or 20 


|5 + 3 = 8 equal parts and the points p and p’ 


located so that p D p’ = 8 parts and p HZ p’ 
= 5 parts. 
It is evident that the arrangement shown 


|in Fig. 2 is not a practical construction, as 


the parts would conflict. Fig. 3 illustrates 
the practical form of the same motion, and 


revolutions per minute, the time of the for- | in this shape it is familiar as the Whitworth 


ward stroke will be 2 seconds, and that of 
the back stroke 1 second. 


| quick return motion. 
| the same parts as in Fig. 2. The spur gear 


We will now consider the effects of | shown isa plate wheel driven by a pinion, 


The letters represent 












changing the proportion of the parts in Fig, | not shown, and turns about a large fixed 
1. If the crank P B be shortened to p B | journal shown by the full line circle. The 
for example, it is clear that the travel of the | arm A C turns about a pin A set in the end 
tool will be reduced toc c’. Also that the | of this journal or shaft. The pin P is fixed 
angle p d p’, through which the crank p B | in the face of the plate wheel and slides ina 
moves during the back stroke, is greater slot in the arm AC. By comparing Figs. 2 


























than the angle ? D P’, and therefore the 
back stroke will take more time than be- 
fore. And, as the angle p ¢ p’ is less than 
P EK P’, the forward streke will take less 
time. Thus, by shortening the crank P B, 
the times of the two strokes are made more 
neatly equal, or the quick return is less 
marked. It will be seen that a similar ef- 
fect will be produced by lowering the center 
A and leaving the crank ? P as at first. 
Now suppose the center A to be raised 





j aud 3 it will be clear that the principle of 


change this curve to that shown by a dotted , 
line, the effect being to decrease the speed | 
during the first half stroke and to increase | 
it during the last half. These curves clearly | 
show how much more uniform the speed of | 
the tool in these quick return motions is than | 
that of a crosshead or piston as usually con- 

nected to a crank which revolves at a con- 

stant speed. The connecting rod produces 

similar effects in the quick return motions, 

and is more marked in the forms of Figs. 2 

and 8 than in that of Fig. 1, but with ordi- 

nary proportions it is not sufficient to be 
readily shown on a figure of this size. 
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Shop Notes, 





By JARNO. 





No. 5. 





The shaft holes did not come in the 
ter of the bosses on the machine beds. For 
some time they had not been coming cen- 
tral. 

What was the cause? Probably the pat- 
terns had become warped. Upon examina- 





the motions is exactly the same, and refer- 


|ring to Fig. 1 we find the same principle, 


viz., the unequal arcs passed over by the 
driving pin during the forward and back 
stroke of the sliding head. A variation in 
| the construction of the Whitworth motion 
can be made by placing the pin Pat K and 
slotting that end of the arm A ( so that B 
will be between CO and P, instead of being on 
one side, as in Fig. 3. When this change is 








| tion they were found to be right. Perhaps 

| the trouble was in the foundry. A careful 
search in the foundry failed to bring to 
light the cause of the trouble. 

As is usual with such work, the holes 
were made at given distances from the 
planed surfaces. The holes always came 
out of center in the same direction. As no 
cause for the trouble could be found, it was 
| hoped that the next beds would come bet- 


cen- | 


ter. Instead of getting less, the trouble 
grew larger. 

Then the work of the planer was ex- 
amined. It was noticed that a heavier chip 
was taken from one edge than from the 
other edge. Why was this? 

The planer man adjusted the beds on the 
planer by his spirit level—I should have 
said by his spirit plumb. There was an 
empty space where the level bulb used to 
be. One day the bulb had a struggle with 
a few bolts and a monkey-wrench at the 
end of the table. The bulb was defeated: 
its spirit went out and did not return. 

Some one suggested that a level be placed 
upon the planer table, well out of the way 
of the bolts and monkey-wrench. This 
was done. The trouble was found. Ina 
distance of four feet the planer was one- 
eighth of an inch out of level. The cross- 
head, or slide, of the planer, was parallel to 
the table. Hence, when the sides of the 
work were plumb, the planing on the top of 
the bed would not be square with the sides. 

This all took place with my acquaint- 
ance over the way. His name is Gascon. 
He makes planers. Gascon has taken pride 
in having-his own planers on a solid foun- 
dation. He starts from the bottom to have 
things solid. His planers rest directly on 
masonry. But the masonry of one of his 
planers settled and the planer followed on 
after. 

I think we shall sometime do away with 
the word ‘solid.” I believe it was once 
applied to savings banks and such things 
Planers are like banks — they must be 
watched to keep them solid. Perhaps no 
foundation of any tool in a machine shop 
is tried so hard as a planer foundation. In 
a large planer several tons’ weight changes 
ends at each stroke. 

Gascon declares that no planer of his 
shall ever again be out of level more than 
one one-hundredth of an inch in four feet. 
Whatever opinion I may have of Gascon’s 
planer foundations, I have but one opinion 
of him—he is solid. 

Reader, are the planers in your shop 
level ? 





<> 
Humors of the Strike. 





There is, at this time of writing, a strike of 
the locomotive engineers on the C. B. & Q. 
railroad. It is not within our province to 
speak of the merits or demerits of this strike 
but the opinions it has evolved from the press 
are, in some instances, both interesting and 
amusing. It will be remembered that the 
Brotherhood of Locomotive Engineers, and 
Chief Arthur, have received unstinted praise 
from the press during the past five years. In 
this respect there has been a complete 
somersault since the strike began, and, in 
some instances, the efforts to get on the 
other side are decidedly ludicrous. 

For example, the Railway Review, in an 
article mainly noticeable for the etfort to 
show that but little skill or knowledge is re 
quired in locomotive engine running, has 
the following : 


It is indeed difficult to enlist the sympa- 
thies of the public for any class of strigers 
who are striking for anything more than 
bread or for more than a suflicient interval 
between working hours to properly susiain 
life. When a given class of men are re- 
ceiving living wages and are working under 
reasonably humane rules as to hours of 
labor, they may rest assured that ‘‘ the pub- 
lic” will give them precious little encour- 


|agement in their quarrels with their em- 


ployers. 

Of course it is impossible to look upon 
such a statement from a serious standpoint, 
the bewildered writer forgetting, apparent- 
ly, in his new-born zeal, that he was writing 
what no one could possibly sustain him in, 
and what the railroad corporation would 
be the first to repudiate. We imagine that 
when he saw this paragraph in cold type he 
felt anything but proud of his achievement. 
It is a case of too much zeal. 

It is probable, however, that the Hvening 
Post will always be able to keep at the head 
for solid ludicrousness in dealing with 
this strike. In a labored editorial it finally 
comes to the point as below : 

‘* As sure as they [the locomotive engin- 





eers] are guilty of any such acts, the Ameri- 
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can people will make short work of them. 

If it be made clear that driving a lccomo'ive 
renders a man liable to occasional attacks 
of anti-social mania, they will provide that 
the management of locomotives siall be 
taught in the public schools, as part of the 
technical education, so as to relieve the 
yusiness world from the fear of these gen- 
ral strikes.” 

This is something more than argument or 
entiment. It is a stroke of genius of which 
the writer will feel proud when it shall 
have made him famous. Fortunately, there 
is never any question as to the seriousness 
of the Post’s editorials, so he will receive 
full credit. It is a great idea, apparently 
never thought out before, because, like all 
great things, it is extremely simple—when 
understands it. We venture to say 
that not one locomotive engineer in the 
whole country ever thought what an easy 
matter it would be to teach boys in pina- 
fores, at cross-road schoolhouses, to run lo- 
comotives, or how easy it would be in case 
of a strike to depopulate a few public 
schools and settle the case at once. Nasby 
never evolved anything better than this 
paragraph from the Post’s best man. Like 
Colonel Scott’s coon, locomotive engineers 
everywhere, will, without doubt, come 
down. 
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one 


ome 
Improved Crank-Pin Machine. 





The accompanying cut shows an im- 
provement by Pedrick & Ayer, of Phila- 
delphia, Pa., upon their well-known crank- 
pin turning machine. 

The makers consider it a great improve- 
ment over their old one, retaining all its 
good points, and possessing others which 
make it a very valuable machine for its 
particular work. The tools are easy of 
access, can be seen, and are readily adjusted. 
All wear can be taken up. It is lighter in 
weight and much easier to handle, yet 
strong and powerful. It will quickly and 
accurately true up crank-pins, taking off 
that part of the pin which is eccentric only, 
and leaving thé fillets at the corners. It 
will feed either way, and fit any size pin. 
It will go over the collar of a consolidated 
engine pin, and for very small pins is pro- 
vided with a collar which is slipped into the 
circular cutter head and the tool fastened to 
it, so that it will not project far enough to 
spring. 

The end of the machine next the driver 
contains a four-jawed scroll chuck, having 
thin jaws which center that end of the ma- 
chine. At the opposite end there is acenter 
which enters the center of the pin. The 
machine is then mounted true by the 
original centers, and is clamped in position 
by bolts passing through the spokes of the 
driver. 

The annular cutter-head containing the 
tools is driven by a small pinion, hand- 
wheel and shaft. From this shaft by gearing 
an automatic feed is obtained either way, a 
smooth, even feed motion being imparted to 
the cutter head by means of two feed 
screws, 








¢ 


Give the Belts Rest. 





Most shop men are aware that it is better 
for belts to relieve the strain upon them 
whenever they are out of use, and it is a 
good practice to run belts off from lathe 
cones and in other places where it can be 
conveniently done every night when quit- 
ting work. Any one who has tried it, and 


observed its effects, knows that a leather 
belt so treated pulls better and lasts longer 
Of 
course it is by no means possible to treat all 
belts in that way, but whenever it is prac- | 
licable the rule should be observed. A 
writer in The Practical Engineer (Manches- 
ter) Says an experiment was made as fol- 
lows: New leather belts, made from the 
same hides, were put onto two engine lathes 
which stood side by side, and were used 
One of these 
was thrown off every night, while the other 
The latter had to be 
shortened four times during its existence, 
while the other was taken up but once, and | inches. 


than if kept continually strained up. 


upon the same kind of work. 


was never released. 
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was in good condition when the continu- 
ously strained one was worn out. 

Of course a single experiment of that kind 
would not definitely settle such a matter, 
but all experience seems to point the same 
way. 

pe 


MACHINIST 


| =I believe in a system of wooden seatings, 
|placed in the top cast-iron flanges of the 

keelsons and the top flanges of the main bed 
| plate, in order to prevent the transmission of 
'the shock and concussion always liable to 
|be present in high-speed steam engines in 
/marine service. These seatings should be 


Design, Construction, Repairs and Man- | taken from the heart of sound and well- 


agement of Marine Steam Engines | 


and Boilers. | 
| 


By W. H. HorrMan. | 





In a late paper, published in the AMERICAN 
Macninist, I endeavored to show the great 
importance of rigidity, tensile strength and 
moderate weight in marine engine bed plates | 
and frames. Supposing that we should adopt 
the style of bed plate suggested in the paper | 
referred to, viz , a cast-iron center structure, 
reinforced by steel or iron forgings, there | 
are yet some features necessary to complete 
the design, that we have not considered at 
length in the previous writing. 

The modern marine engine for merchant 
service is vertical, and arranged for screw 
propulsion. The steam cylinders vary in 
size, from 20 inches to 120 inches diameter, 
in stroke from 24 to 72 inches, and in num- 
ber from two to six; and, as the high pres- 
sures in steam are developed from time to | 
time, together with the introduction of the | 
new styles of the twin screw system, we may 





| least 24 in. 


| soften the turning points during periods of se- 


seasoned yellow pine timber, and should be 
sectional, each piece being about 5 inches 
wide, 33 inches thick, and long enough to 
extend across the extreme width of each 
keelson casting. They should cover as much 
area of the top of the keelsons and bed plates 
as possible, after allowing for a separating 
lug or strip, between each wooden seat, of at 
The heavy reciprocating parts, 
and their high speeds, require something to 





vere racing, and when the marine governor 
fails to control the engines within the limits 
of aspeed beyond the maximum. The more 
we accomplish in the prevention of shock, 
and the resultant crystallization of the de- 
tails of construction, the better we can 
maintain the speed, and the life of the en- 
gines. In selecting the wooden seating 
pieces, care should be taken that they are 
thoroughly examined, and all sections with 
knots and long shrinkage cracks must be 
rejected. The strips should first be sawed 
to a width of 5 inches, and a thickness of 
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soon expect to see as many as eight steam 
cylinders in our large and fast steamships. 

These steam cylinders, with their jackets, 
receivers, steam chests and other necessary 
attachments, are necessarily very heavy, and 
they stand from 20 feet to 36 feet above the 
bottom flange of the main bed plate, or the 
top flange seat of the engine keelsons, ac- 
cording to the stroke. In order to provide 
for anything like rigidity, it is, therefore, 
necessary that we shall claim as much space 
as possible for the bed plate. Especially 
should the side sections, running fore and 
aft, be wide and well ribbed. 

The engine keelsons are, of course, usually 
made largely of wrought-steel or iron plates, 
firmly riveted and stayed in position, while 
their width can be, and generally is, enough 
to offer an ample base surface for the side 
sections of the main bed plate. In building 
up a set of marine engine keelsons, I think 
it always advisable to introduce transverse 
castings, composed of the best charcoal 
iron, between the side stems of the girder 





the stems and top plates. These cast-iron 





41 inches, then run through a surfacing 
planer to a uniform thickness of 4 inches, 
and finally dressed to 3} inches in thickness 
after they are driven firmly to their places 
in the keelsons and bed plate. After dress- 
ing in place, they should project upward 
from the top face of the keelsons and bed 
plate, about ,°; of an inch, this distance 
being reduced about , of an inch, by 
screwing the nuts of the holding-down bolts 
to their positions. 

As the seating pieces will be quite dry 
when they are driven home, they will im- 
mediately swell after the dripping of the 
oil from the engines reaches them, which it 
is bound to do after a day’s running, for 
there will be small holes drilled directly 
over the wooden geats to ensure this result. 

The charcoal iron stiffeners can be ar- 
ranged to give a good body bearing to the 
main holding-down bolts, thus presenting a 
long section at the top and bottom of the 





| keelsons and bed plate respectively, for 
reaming the bolt holes, and when the bolts 
combination, that will act as stiffeners to | are driven or pressed home, the keelson and 
Engine 
pieces should have holes cast in them in a/|keelsons are frequently too light, and the 
| transverse direction (that is to say, athwart- | writer knows of one instance where a set 
ships), large enough to allow several 1}.in. | of keelsons were drawn and twisted badly, 
rivets to pass entirely through them, and be ‘before the bed plate was half screwed 
riveted flush with the sides of the upright|down. Of course the bed plate was re- 
stem plates. In a medium sized iron or steel | moved, and the keelsons reinforced by ex-| 
steamship, of modern construction, there is| tra gusset and angle stays, and were at 
an abundance of room, vertically, for deep |last made to ‘ stand up to the work.” The 
| keelsons; so it will be seen that our cast- modern marine engine must be erected on | 
\jiron stiffeners can also be deep, and each 
can have at least six 14-inch rivets inserted 
in a central vertical line of their thickness, | p 
this thickness being, we will say, about 3) less than }$ inch thick. 


| bed plate become as one piece. 
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very heavy wrought and cast metal com- | 
| bined keelsons, and no rolled or wrought. | 
late used in their construction should be 
I am speaking 
| now of vessels of 1,000 tons and upwards, | ‘‘ strap” for what we call a belt. 
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and fora ship of 2,500 to 3,000 tons, the 
thinnest plate on the engine keelsons should 
not be less than 8 of an inch thick, while 
the main stems should be from } to 14 inch 
thick. Keelsons for both engines and boil- 
ers, coming as they generally do quite near 
midships, help very materially to strengthen 
the hull of the vessel, where it is naturally 
the weakest, and as long as rolled metals 
are as cheap as they are at present, I fail to 
see why anyone should build light engine 
keelsons. 

The athwartship stays for the upright 
stems should be triangular in contour, ex- 
tending from the stems as far as room will 
permit, and each stay should be reinforced 
at the bottom, by angle iron 6 feet by 6 
inches, riveted with j inch rivets, pitched 4 
inches apart. Fore and aft, these stays 
should be placed every 24 inches, and their 
top edges should be strengthened with 34 
inch by 3} inch heavy angle irons, riveted 
on with 3 inch rivets. 

There should be a deep keelson tie un- 
der each crank shaft bearing, which will 
connect the two side sections of the keel- 
sons, each tie having a channeled piece 
of cast-iron, riveted to its top edges, the 
channel being the full width of the tie, 
minus the thickness of the two side plates. 
In each one of these channel spaces there 
should be placed a well-seasoned piece or 
pieces of sound yellow pine from 12 inches 
to 20 inches wide, according to the width of 
bearing casting or housing, and at least 10 
inches thick or deep. It will readily be 
seen that again we are provided with 
wooden seatings, and these coming directly 
under the main bearings will relieve the 
main shaft, cranks, crank pins, connect- 
ing rods, cross head pins, and piston rods, 
of an enormous amount of shock, and con- 
sequent crystallization and final breakage. 

In all cases the wooden seatings can be 
drawn out in case of splitting or rotting 
from any cause, and new ones inserted by 
simply relieving the load at that point by 
a hydraulic jack and driving out the old 
piece. With wood selected with even or- 
dinary care, however, these seatings will 
last from fifteen to twenty-five years, with- 
out renewal, and when well selected they 
will last from thirty-five to fifty years, or 
almost an indefinite length of time. 

| Be 





It is not generally known that steel, when 
hardened, decreases in specific gravity, con- 
tracts in length and increases in diameter.— 
The Engineer and Iron Trades Advertiser. 

True, it is not generally known, and for 
the very good reason that it is not true, but 
that, on the contrary, no one can tell, before- 
hand, what effect hardening will have upon 
the dimensions of a piece of steel. Some- 
times it will be longer and sometimes 
shorter—sometimes larger in diameter and 
sometimes smaller in diameter. Nothing is 
‘generally known” about it, except that not 
much of anything is known. 
| alee 
| According to Mine Inspector McDonald’s 

report of the second anthracite district for 
1887, there were produced in that district 
5,043,515 tons of anthracite. There occurred, 
during the year, 52 fatal and 146 non-fatal 
accidents, leaving 21 widows and 69 orphans. 
One employe was killed to every 261 em- 
ployed, and one injured to every 93 em- 
| ployed. 
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In a machine for testing steel railway 
tires, in use in France, a succession of 
| blows, similar to those delivered by means 
of a sledge hammer, are given to the tires, 
|in place on their wheel centers and revolved 
|on rollers. 
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And now England is being somewhat 
| troubled by the importation of foreign 
cheap labor, and it is proposed to appoint a 
special select committee of Parliament to 
| inquire into the subject. 
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In the nomenclature of mechanics noth- 
ing strikes an American mechanic as being 
more odd than the English use of the word 





































Practical Drawing. 


By J. G. A. MEYER. 


Forty-SixtH Paper. 





Directions.—In the space marked 58 draw 
the vertical and horizontal projections of a 
cylinder with a prism passed through it, as 
shown in Figs. 298 and 299. The diameter 
of the cylinder is to be 4} inches, height 65 
inches; prism is to be 2} inches square and 
7 inches long. Use 8inch scale. Find the 
lines of intersection and the development of 
the cylindrical surface. 

417. Remarks. 
stated that the length of a developed cylin- 
drical surface should be determined by cal- 
culation, instead of obtaining this length, 
by setting the plain dividers to a distance 
equal to that from any one point of division 
in the circumference of the circle to the 
next point in the same circumference, and 
then with these dividers, stepping off a 
number of spaces ona straight line. The 
reason for this will be apparent in the fol- 
lowing example. 

Let it be required to find the develop- 
ment @ ay, Fig. 307, of the circumference 
abcdef of acircle 2 feet in diameter. 

We will first find the length of the line 
a a, by stepping off upon it, with the divi- 
ders a number of equal spaces, each one 
equal to a given division in the circum- 
ference. Divide the circumference into 
six equal parts, and let the points a, 2, 
c, d, e, f, represent the points of di- 
vision. Draw the horizontal line @ ay. 
Set the dividers to the distance from the 
point a to the point 4, or from ? toc, which 
amounts to the same thing, because all the 
spaces in the circumference are equal. 
Now, with these dividers, lay off in succes- 
sion on the line a a,, commencing from a, 
the points b,, c,, d., ¢,, f,, a, making the 
distance between the points a@and /, equal 
to that between a and % on the circumfer- 
ence ; }, c, equal 4 c, and so on until six 
spaces have been laid off, and thereby ob- 
taining the length of the line a a,, which, 
according to this construction, is the de- 
velopment of the given circumference ; 
measuring the line @ a, we find it to be just 
6 feet long. 

If we now determine the length of the 
line @ a, by calculation, that is, multiply the 
diameter by 3.1415, we have 

2 feet x 3.1416 = 6.2832 feet ; 
showing that by the first method or con- 
struction line a a, is over 3 inches too 
short. 

418. Now let us endeavor to find the cause 
for this difference. 

If the length of the line a a, has been laid 
off correctly, and then wrapped around the 
circumference, the extremity @, of the line 
will just meet the other extremity a (of 
course, in these remarks we assume that the 
line a a, has no thickness), and one-sixth of 
the line a a,, for instance the part from a to 
b,, will cover-one sixth of the circumference, 
that is, the arc from a to d. 

But now notice, in setting the dividers to 
a distance equal to that from a to } on the 
circumference, we really set the dividers to 
a length equal to that of the straight line a 4, 
or the chord which joins the extremities of 
the arc, and since the length of this chord 
is less than the length of the arc, it follows 
that any one of these divisions a ), or >, c, 


etc., on the straight line @ a,, which have | 


been laid off with the dividers, will be equal 
to the length of a chord, and not to the 
length of the arc, as each division should be, 
and therefore the total length of the line a 
a, laid off in this manner, that is, with the 
dividers, will be too short. 

We may obtain more accurate results by 
dividing the circumference into a greater 
number of equal parts, because by so doing 
we reduce the length of the arcs and the 
chords which join the extremities of the 
arcs; and since the smaller the arcs are 
made, the less will be the difference between 
the lengths of the are and its chord, it fol- 
lows that, by increasing the number of divi- 
sion in the circumference, the development 
will approach nearer to the true length, and 


In our last paper it was | 
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may sometimes be sufficiently accurate for 
practical purposes. But generally the 
length of a development should be obtained 
by calculation. 
Problem 58 A. 

419. 

Fig. 308. Leta 4 d be a given arc, de- 
scribed from the center ¢, with a radius ac 
equal to 48 inches; the distance between 
the extremities a and d of the arc, measured 
in a straight line, is also equal to 48 inches, 
or in other words, the chord ad is equal to 
48 inches; it is required to develop the arc 
abd; that is to say, it is required to find the 
length of the arc when straightened out. 

For many practical purposes, it will be 


To DEVELOP A GIVEN ARC OF A CIRCLE. 








MACHINIST 


and the radius ac, will form a right-angled 
triangle; the lengths of two sides of this 
triangle are known, namely, the length of 
the side a ¢ is equal to 48 inches, and the 
length of the side a7 is equal to 24 inches. 
Dividing the length of a 7 by the length of a 
c, we obtain the ratio between the lengths of 
these sides, thus—24 inches + 48 inches 

.5, which shows that the side a 7 is one. 
half as long as the side ac. The decimal .5 
obtained by dividing the side a r by the side 
acmay be regarded as the sine. 


found in any good engineer’s pocket-book) 
for this sine or decimal .5, we find that the 
corresponding angle contains 30 degrees 
3y construction the angle a ¢ 7 is equal to 
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Wd oy Ns the angle r ¢ d, and since angle a 
cr contains 380 degrees, it foliows 
that the angle double the size 
that is, the angle a cd, must con- 
yA a Y. tain 60 degrees. Now, one degree 
7 p is equal to g},th part of the whole 
| a ; circumference 1m n, and there- 
q. a I, fore an arc containing 60 degrees 
j ; é he of the same circle must be equal 
: 2 


b, Fig. 310 


sufficiently accurate to divide the arc into a 
number of equal parts, each about one inch 
long, and then step off the same number 
and size of parts on the straight line a, d,; 
this line a, d, will then be the development 
of the given arc. 

The same remarks made in Art. 417 ap- 
ply to this method of developing the arc, 
namely, in some cases it may not be sufli- 
ciently accurate. Hence, when greater ac- 
curacy is required, we must obtain the 
length of the are by calculation. 

420. Through the center ) of the arc and 


the center c draw a straight line )c; this | 


line 6 will be perpendicular to the chord 
ad, and will also divide the angle ac d into 
two equal angles. The line @ 7, which is 
equal to one-half the chord a d, the line rc, 


to {th of the whole circumference 
of that circle; hence we have the 
following proportion: 

.Three hundred and sixty degrees are to 
60 degrees as the whole length of the cir- 
cumference is to the leneth of the are. 

The number of inches in the circumfer- 
ence is obtained by multiplying the diameter 
of the circle by the constant number 3.1416, 
hence the cireumference will contain 96x 
3.1416=301.59 inches. Therefore to obtain 
the number of inches in the arc add we 
have 360°: 60°: : 301.59”: length of are; 
working out this proportion we have 


60 x 301.59 


50.26” 
360 0.26 


-length of are. 

In a similar manner we may obtain the 
length of any given are. 

421. It is important to remember that 
when the length of the arc add is to be 


Looking | 
in a table of natural sines (which may be | 
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found by calculation, we must not take the 
line a d to represent the sine of thearc a} 17; 
| because, a sine of an arc is represented by a 
\line drawn from one extremity of the arc, 
| prerpendicular to a diameter drawn through 
the other extremity of the arc. Thus 
considering a 3 to be a given arc, a7 is the 
sine of thé arca b, because a 7 is a lin 
drawn from the extremity a of the arc, 
perpendicular to the diameter 4 m draw: 
through the other extremity 4 of the sam 
are. 

Now, since the chord a d is not per 
pendicular to the line a ¢ or d ¢ draw 
| through the extremities of the given ar 
and the center c, it cannot be the sine of th: 
larcabd. The sine of the arca 6 @ is th 
line a o drawn from the extremity a of th: 
arc a /d perpendicular to dc; but the line 
«0 cannot be so readily obtained. We 
therefore divided the angle a cd into tw 
equal parts, and thus obtained a line 2, 
perpendicular to the chord a d, so that we 
may consider the line a r (which is one-hal! 
of the chord ad) to be the sine of one half th: 
given arc. The lengths of the lines a 7 and 
ac are known, and therefore the number of 
degrees in the angle ac7, or, which amounis 
to the same thing, the number of degrees in 
half the angle ac d, are readily obtained as 
explained; consequently, by multiplying 
the number of degrees in the angle acd by 
two, the number of the degrees in the angle 
acd are determined with the least amount 
of labor. 

Problem 59. 
422.—To FIND THE INTERSECTION OF A PRISM 
AND A OYLINDER, THE CYLINDER BEING 
PASSED THROUGH THE PRISM. 

Let Fig. 309 be the vertical, Fig. 310 the 
horizontal projection, and Fig. 311 a side 
view, of the given prism and cylinder. 
The faces of the prism form an angle of 
45 degrees with the vertical plane of pro- 
jection, the lateral edges are perpendicular 
to the horizontal plane of projection, the 
cylinder is passed through the prism with its 
axis parallel to both planes of projection. 
It is required to find the lines of inter- 
sections. 

In Fig. 310 the square a, b, ¢, é, is the 
horizontal projection of the prism; the 
rectangle j, k, m, n, the horizontal projec- 
tion of the cylinder, and the line f, g, is the 
horizontal projection of the axis of the 
cylinder. In Fig. 309, aa, cc, is vertical 
projection of the prism, a a, being an edge 
which is represented in Fig. 310 by the 
point @,; ¢ c, is another edge corresponding 
with the point c,; the line } }, and the 
point 4, representing an edge between the 
two former ones. The rectangle fg hiis 
the vertical projection of the cylinder. In 
Fig. 311 the circle is the projection of the 
cylinder with its axis perpendicular to the 
vertical plane of projection. The linesa, 
a; and a a, (Fig. 309) represent one and the 
same edge, 4, b, and 4 4, represent another 
edge, and the line e, e, represents an edge 

| which in Fig. 309 is hidden by and coin- 
‘cides with the line 3 6,. In Fig. 311 it is 

plainly seen that the cylinder cuts away a 
| portion of the edge a, a;; the amount that 
‘is cut out of this edge is equal to the 
diameter of the cylinder, and since in Fig. 
309 the distance between the lines fg and 
hit is equal to the diameter, it follows that 
the points 2 and 11 in which the lines f g 
and / ¢ cut the line a a, are points in the 
curve of intersection. Now, in order to 
find more points in the same curve of in- 
tersection we proceed as follows: 

In Fig. 310 divide the distance from the 
point 7, to j/, into any number of equal 
parts, say three par's, and let 0., g, be the 
points of division. Through the points 0, 
and g, draw the lines 0, p., g, 7, parallel 
to the axis /, g, of the cylinder, and cutting 
the line a, », in the points a,,a,. In Fig. 
311 draw a line 2, 4, parallel to the line a, 
a, and tangent to the circle. 

Divide the distance from a, to 4, into 
three equal parts, and let 4,, b, be the 
points of division. Through these points 
draw lines parallel to a, a;, cutting the 
circumference in the points 6, 10, 7 and 9. 
Through these points draw the horizontal 
lines 60, 7g, 9g, and 100,. Again, through 
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the point a, (Fig. 310) draw a vertical line, 
cutting the 60 in the point 6, and the line 
100, in the point 10; the points 6 and 10 
will be another two points in the curve of 
intersection. Through the point a, (Fig. 
310) draw a vertical line cutting the hori- 
zoutal line 7q in the point 7, and the line 
9, in the point 9; these two points will also 
be points in the curve of intersection, and 
lastly, through the point a, in which the 
line jp Ay pierces the face a, 4, of the prism, 
draw a vertical line, cutting j & in the point 
8. Now join the points 2, 6, 7,8, 9, 10, 11 
by a curve which will be the line in which 
the cylinder intersects the face aa, 6 d,. 
Jn a similar manner the curve s ¢ ~ is found. 
The principle upon which this construction 
is based will be explained in our next 
paper. 

Directions.—In space marked Prob. 59, 
draw a prism whose bases sre 5 inches 
square, the length of the prism 9 inches, 
the cylinder 4? inches in diameter and 9 
inches long. The cylinder and prism are 
to occupy the same relative positions to the 
planes of projections as shown in the 
figures. Find the lines in which the cyl- 
inder will cut the faces of the prism. Use 


3 inch scale. 
= le 


George H. Corliss. 


In a recent issue we briefly referred to the 
death of George H. Corliss, news of his 
death reaching us too late for anything like 
an extended notice of his life. Since then 
an excellent sketch of his life has appeared 
in the Providence Journal, written by John 
A. Coleman, from which we extract as 


below: 

* * * By a fortunate accident Mr. Cor- 
liss, when & young man, came to a Rhode 
Island steam engine establishment to con- 
struct a sewing machine of his invention. 
While fhus engaged he was diverted from 
his purpose by an exigency suddenly occur- 
ring in the establishment, and his attention 
was thenceforward directed to the improve- 
ment of the steam engine. The invention 
of the attachment of the James Watt Regu- 
lator to a liberating valve gear was the result. 

To the lay mind this statement will pos- 
sess little significance, and an explanation 
of the nature of the improvement would be 
more satisfactorily obtained from a scientific 
work upon steam than can be furnishea 
upon the present occasion. Suflice it to say 
that this improvement produced so great an 
economy in the consumption of coal in 
manufacturing establishments, that the Cor- 
liss engine in time superseded all others. 
It also enabled a uniform speed of the ma- 
chinery in manufactories of textile fab- 
tics to be obtained by its almost human 
intelligence in regulating its own power to 
its constantly varying work. 

For the first time in the history of cotton 
spinning could the machinery of a mill be 
run without jerks, and the consequent 
breaking of threads throughout the mill, 
with the attendant vexation and _ loss 
Probably no more potent factor entered 
into the ctton ifdustry of America to es- 
tablish it upon a profitable basis than the 
Corliss steam engine. 

The effect upon other industries was 
equally marked, and eventually scarcely 
any other engines were to be found in first- 
class establishments employing steam 
power. 

In 1867 the Corliss engine was exhibited 
in Europe for the first time at the Paris Ex- 
position, where it received the highest 
awards, and the engine was copied through- 
out Eurype to such an extent that at the 
Vienna Exposition in 1873 out of about four 
hundred engines the majority was of the 
Corliss type, and Mr. Corliss again received 
the highest awards, altnough not a pound 
of machinery, nor even a drawing, were ex 
hibited by him. Again at Paris in 1878 
scarcely one engine was shown out of bun- 
dreds built upon any other plan. It may 
be said to be the standard form of station- 
ary engine, in pure or modified form, 
throughout the civilized world. 

The success of the Corliss engine in 
America was not reached in a moment. 
I. ke all great innovations, at the commence- 
ment it was assailed by established preju- 
dices and vested interests with vituperation 
and scorn. This was not strange. The 
stropg individuality of the inventor was 
emphatically characteristic of his engine. 
Radically different in theory, operation and 
appearance, elegant and refined among en- 
gines, as its inventor was among men, and 
moreover being in all things 7/ght, it was 
inevitable that it should not escape con- 
demnation by the least enlightened of those 
professing to be steam engineers. 


The writer remembers the scornful deri- 


sion with which this class greeted the first 








appearance of the present form of engine- 
bed, which is copied to-day over the entire 
civilized world. The bitter days of the 
early history of the Corliss engine are not 
yet forgotten by many who still survive. 

Through all discouragements and attacks 
Mr. Corliss pursued his way with steady, 
inflexible purpose, to carry out principles 
which were believed, and have since proved 
themselves to be right, in the construction 
of machines for steam power. 

It required courage to fsce the entire en- 
gineering world in those early days of igno 
rance and prejudice. It was only men of 
like courage and radical type who would 
purchase the first engines. Mr. Corliss set 
a high standard for nimself, and he lived up 
to it. Like begets like, and he attracted to 
nimself the best customers, and surrounded 
himself with a corps of assistants who were 
the highest type of their kind. 

Not only did Mr. Corliss invent a steam 
engine of new princ ple, but his effect upon 
the art of constructing steam engines in 
th‘s country was equally marked. There is 
not more difference between a Waltham 
and a Waterbury watch than existed be- 
tween the workmansbip of a Corliss engine 
and the common steam engine of forty years 
ago. Engine manufactories of that time 
were generally coarse, crude and unsystem- 
atic. Diserder, slovenliness, and dirt were 
their prevalent characteristics. The build- 
ings were apt to be inconvenient, laid out 
at random, and such a thing as a thorough- 
ly conceived and matured plan of manufac- 
ture was an unknown quantity. 

The Corliss plant stands to-day as a living 
evidence of the change wrought in steam 
engine manufacture, and is a menument to 
the genius of a man only 30 years old when 
ne created it—a man, be it remembered, 
never educated as an engineer or an archi- 
tect, and never inside a machine shop until 
he was 24 years old. In the years following 
his invention the Corliss engine became the 
standard of excellence for workmanship 
throughout the United States. The best 
praise of an engine built elsewhere is to 
say, ‘‘it is as well built as a Corliss.” The 
mammoth corporations of Lowell, the 
Blackstone Valley and elsewhere depended 
implicitly upon the engineering judgment 
of Mr. Corliss to the last. 

Pluck and daring were eminent engineer- 
ing characteristics of Mr. Corliss. These 
were exhibited in such engines as those 
at the Merchants’ Mills in Fall River, when 
he startled the engineering world by a fly 
wheel thirty feet in diameter at the rate of 
a mile a minute. Experienced engineers 
quailed before such an experiment, but it 
was a success, and many similar engines 
are in daily use. 

His engineering career has been one of 
bounding leaps beyond his competitors. 

The last great act of his life for the revo- 
lution of the art of building engines had 
drawn to completion at the moment of the 
close of his industrious life. For three 
vears past, at the age when most men are 
glad to retire from active duty, he has been 
engaged in applying to the steam engine 
manufacture the principles upon which 
guns and pistols are made. 

He has perfected an organization of ma- 
chinery by which three large engines can 
be turned out every ten hours ; the com- 
ponents of the engines being perfectly in- 
terchangeable, precisely as are those of the 
weapons named. * * * 


See 


The policy of converting compound en- 
gines to tri-compound is being steadily pur- 
sued by the directors of the Union Steam- 
ship Company. The R. M.S. Moor has just 
had her engines converted to the triple ex- 
pansion system, making the fifth of the 
company’s mail steamers which have been 
so dealt with. The work has been executed 
by Messrs. T. Richardson & Sons, of Har 
tlepool, who have supplied the Moor with 
new boilers, working at a pressure of 160 
pounds per square inch. The diameters of 
the cylinders are 34 inch, 56 inch, and 90 
inch respectively, and the length of stroke 
60 inch. Whilst the alteration of the Moor’s 
engines was proceeding, advantage was 
taken of the opportunity to fit her through- 
out with a complete installation of electric 
lighting, and with refrigerating machinery 
and a cold room. The Moor underwent 
her speed trial at Stokes Bay on Wednes- 
day, 15th February, when she attained a 
mean speed of 16 knots per hour, and indi- 
cated 4,532 horse-power. The engines 
worked at 70 revolutions per minute, with 
a pressure of steam in the boilers of 160 
pounds per square inch. Compared with 
the Moor’s performance on trial with com- 
pound engines, this shows an increase in 
speed of over three-quarters of a knot per 
hour, and an additional 232 indicated horse- 
power.—Hngineering. 








Practical Details of Blacksmithing, 
By B. F. Spaiprna. 


TRIP-HAMMER DIES. 

There is no form of dies used under the 
trip-hammer in which stock can be drawn to 
size as readily as it can be in that form 
which makes the stock round, for the sides 
of the grooves restrain it from extending in 
width, and thus nearly the full effect of the 
blow is materialized in extension in length. 
This might be said of that right angle VY 
form of dies used for drawing stock accu- 
rately square, but other circumstances are 
introduced, and the fact that no form works 
with so little satisfaction, leads to the belief 
that some of the force is wasted in driving 
the stock down the inclines at the sides and 
jamming it in. This makes trouble in turn- 
ing, or in moving the stock back and forth. 
These dies work hard and cramped, and do 
not allow of free movement on the part of 
the workman. With rounding dies, the 
contrary is the case. 

Dies for drawing straight, round stock, 
well finished, should have their faces of a T 
shape, and have three impressions sunk or 
cut in them, viz.: the ‘‘break-down” A, the 
“drawing” B, and the “straightening” (. 
The ‘‘break-down” and ‘‘drawing” should 
be across the narrow part of the T and the 
straightening across the broad part. The 
‘‘break-down” impression should be flared 
enough or should be made of a circle so 








Lower Rounding Die. 








Cc D 
Rhombie Figure, Showing 
Probable Line of Fracture, 

large that the stock will not be ‘‘chawed 
up,” mutilated or flawed. For instance, if 
1}’’ stock is to be drawn to 1’ the break. 
down impressions should be of the circle of 
15’, and each of them should be 4” deep. 
The size of the stock is gauged by the depth 
of the impressions. If the dies are securely 
clamped together, with the faces toward 
each other, but with a piece 3” thick insert- 
ed between them, and the hole for the break- 
down impression is drilled in this with a 
13’’ drill, the width and circle of the impres- 
sion will be right. The die has now to be 
worked out in such shape as, if cut across 
through the bottom of the impression, it will 
show highest in the center, and be rounded 
down at the sides to conform to a circle of 
about 4”. If nearly 2’ long it would pre 
sent the appearance of having been filed out 
‘’’ deep at the ends and 4” deep in the cen- 
ter, with a round file 14” in diameter, and 
having the corners afterwards rounded. 

To make the drawing and straightening 
impressions the dies are firmly clamped to- 
gether, face to face, and holes of the proper 
size are Grilled in them, half of the diameter 
in each die. This is 4 good rule, although 
there are some cases where it is rather better 
to put more than half the diameter in the 
lower die, and some triphammersmen advo- 
cate this as a general rule, simply because 
their experience has been greater with the 
class of work which called for that form. 

After the holes are drilled, and the dies 
taken apart, the sharp corners formed by 
the die faces and the sides of the drill holes 
must be removed. In the drawing die thi 
should be done more toward the ends than 
in the center. They should be taken off 
enough so that when a cylindrical piece, of 
the diameter which they are intended to 





draw, is placed between the dies, in the 
groove, they will not touch it on more than 
two-thirds of the circumference. This al- 
lows one-twelfth of the circumference to be 
taken off from each corner in the middle, 
and more than this should be removed 
at the The reason for this is that 
the workman coes not hold himself per- 
fectly rigid, and the work may not be held, 
in allits turnings around, perfectly in line 
with the impression, and by using this pre- 
caution the dies are prevented from marking 
it. 

The corners of the straightening impres- 
sions do not need to be taken off as much 
as those on the drawing die, as, when the 
stock is ready to enter this die, it is sup- 
posed to be very nearly down to the right 
size, leaving nothing more to be done to it 
than to joint up, smooth and straighten. If, 
after the corners are removed, there is three- 
fourths of the circle remaining intact, it 
will be enough; and on this die the precau- 
tion of taking off considerably more of the 
corner, near the ends of the impression, 
need not be observed, as the groove is long 
enough to make it an easy matter to keep 
the work inits place, and straight with the 
groove. 

When there is great risk that the piece 
which is being worked on will roll or jump 
out of the lower die, and get caught out of 
place by the descending stroke of the ham- 
mer, it is a matter of safety to have as 
much of the impression in the lower die as 
can well be afforded. Some give as a rule 
to put one-third of the depth of the impres- 
sion in the upper die, and two-thirds in the 
lower die. This is rather going to the ex- 
treme for general work, and does not allow 
the upper die to cover as much of the sur- 
face of the stock as it can work to advan- 
tage. , 

If the tendency is to jump out of the die, 
it can be corrected by putting a guard up 
close to the dies, so forked for the stock to 
lie in that it cannot jump out. A good 
plan, in some respects, is to attach this 
guard permanently to the die, as, unless 
some accident happens, it will not then get 
separated from it when it is not in use, and 
is always ready fixed when the die is wanted 
for use. One objection to this is the making 
of extra holes in the dies, and thus weaken- 
ing them; for although a hole drilled at the 
end of a crack will break its continuity and 
prevent its further progress, yet if the hole 
had been drilled there in the first place, the 
crack would have been thus invited to 
come. Another objection is their liability 
to get knocked off, which generally entails 
the digging out, or drilling out, of the 
broken screws. The guards are sometimes 
keyed in beside the die, but a better way is 
to have tapped holes in the side of the ham- 
mer die block, or anvil, and attach them 
with bolts. These holes are also often con- 
venient for fastening on gauges, or other 
appliances, which are wanted on different 
kinds of work. 

The breaking-down dies draw out the 
stock rapidly, working as a pair of hollowed 
4’ fullers. The stock should be given a 
quarter turn at each stroke, sometimes over 
and over, and sometimes over and back, as 
may be required to keep it from getting 
Working it into the dies with a 
screw motion, with a turn of more or less 
than a quarter, has a great tendency to make 
it split, and is injurious. The central line 
of compression should always be directly 
across the center of the stock. A glance 
at the rhombic figure resting on the surface 
( D will show that a blow struck on the 
surface A / will have a tendency to pro- 
duce a fracture in the direction of the dot- 
ted line A D, while if it is turned to rest on 
the corner (’, and receives a blow on the 
corner B, no such tendency will exist. 

The break-down dies, if made and used 
right, will leave the work very rough, not 
round, but in a succession of ovals, each 
about half as long as the die is wide, and 
standing at right angles to each other. 

More skill is necessary in using the break- 
down than either of the other impressions, 
but there is need of care in the use of the 
drawing die to prevent the work from being 


ends. 


crooked. 
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flawed. On the finishing die water is some- 
times used to separate and throw off the 
scale, which is otherwise liable to accumu- 
late in the long groove and produce work 
as rough as though the worms had eaten it. 
A blast pipe should always pour a current 
of wind upon the dies to blow the scales 
from the faces, or they will drive down and 


than the hardest steel. 

These dies are properly gauge dies. 
When the faces strike together, the stock, if 
properly handled, must come to be of uni- 
form size, and it can be drawn as exact in 
size and made as round with these tools as 
it can be made in any other way, even by 
cold rolling. They have been used for 
such exact work for many years. Spindles 
for textile machinery are drawn with great 
accuracy. Gun ramrods are rounded with 
special tools under the hammer, and other 
things are worked with great closeness. As 
gauge dies, these here described depend 
for their accuracy upon maintaining the 
difference between the bottom of the im- 
pression and the face of the die. Some- 
times the groove will wear out large, and 
sometimes the faces will batter down, and 
thus make the groove small. The impres- 
sionsin small steel work generally wear down 
first, while on iron work of any size the 
contrary is most likely to be the case. Cast- 
iron can be used for dies with advantage, 
very often, when the work is above 14”. 

The uses of the power hammers are not 
yet fully appreciated, although the im- 
provements which have been made in them 
by the ingenuity of modern mechanics, has 
brought them into prominent notice as labor 
saving machines. The finest work which 
they have been used on is probably ham- 
mering ‘the brass rims of the watch chro- 
nometer balance wheels. This was done in 
E. Howard’s establishment, in 1865, for the 
purpose of securing uniform density of 
material. 

The teeth in section plates for reaper 
knives have long been cut with small trip- 
hammers, in which gun metal has been 
found the best material for the helves. Files 
have also been cut with small trip-hammers 
for many years. 

oo 


LETTERS FROM PRACTICAL MEN, 


How to Make the Inspirator Work. 
Editor American Machinist : 

Duncan McFarlane can stop his inspirator 
trouble by cutting his two-inch pipe as 
close to the bottom as he can thread it, and 
then enlarging it to a six-inch pipe, which 
should be about five feet long, plugged at 
the top, and should have a half-inch pipe 
running up above the water-line, so as to let 
the air escape. Air will surely get into the 
stand pipe, especially on a flat bottom 
barge in a storm; air bubbles run along the 
bottom, and the slightest suction will draw 
them into the stand pipe. The two-inch 
pipe should run into the six-inch pipe about 
a foot. The feed pipe should be tapped 
into the stand pipe three inches from the 
bottom. It will be cheaper, and a better 
job, to enlarge the two-inch pipe than to 
run the six-inch pipe through the hull. 

Gro. J. MAsnEek. 





Marinette Co., Wis. 


Editor American Machinist : 


In your issue of March 3, 1888, Duncan 
McFarlane asks for information as to the 
working of his inspirator, which has puzzled 
him so much. 

If he will screw a 2-inch |, on the end 
of the pipe in the water, pointing in the 
direction in which the boat runs, I think 
he will have no more trouble. 

E. J. Rooxssy. 

631 Arch st., Phila. 


Stress in a Rope. 
Editor American Machinist : 


Will you allow me a little space to say a 
few words in regards to stress in a rope? 

I tried a few pleasing experiments after 
the question in Jan. 28th. I bought two 
new spring balances as accurate as I could 
find them, and arranged them as in Fig. 1, 


| 





| 


| 
| 
| 


|of eight pounds on the two. 
eat holes in them. These scales are harder | 


and hung a weight of eight pounds on the | 
lower one, when they both indicated eight 
pounds, showing the action of one is the 
action of the other, and the cross bar sub- 
ject to a strain of eight pounds, plus the 
weight of the balances. I now arranged 
them as in No. 2, and again hung the weight | 
They each 
indicated four pounds, proving that each | 
balance carried half the weight, and there 
was still a strain of eight pounds on the 
cross bar. I now arranged | 
it asin Fig. 3. I took a stout 
string six feet long; in the | 
center [ Shung a weight of | 
one*pound. I let the rope 
sag one inch, when the bal- | 
ance indicated 18 pounds ; | 
then arranging the paral- | 


| 


lelogram of forces to this! 
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tro-magnet during the pouring process, or if 
it is known what effect would be produced 
upon molten iron or steel treated in this 
manner? If additional strength or im- 
proved polarity in dynamo casting3 can be 
obtained, it will amply pay for the ex- 
periment, which can be cheaply made in 
foundries where electric light plants are in 
use. Will some one try it and publish the 
result ? C. W. CrawrorD. 
Shop Inventory. 

Editor American Machinist: 

While making our inventory a suggestion 
by our foreman that there ought to be some 
way to save doing so much writing over 
and over again, and that if we would have 
everything throughout the entire establish- 
ment stamped or marked with a number of 
its own, much time might be saved and a 

- far more satisfactory result ob- 
tained. No doubt these things 











have been suggested hundreds 
of times before, but there is one 
or two points that have occur- 
red to me that I do not re- 
member of having seen men- 








STRESS IN 


effect, and calculating the same, it came| 
out correct, showing that theory and prac- | 
tice must agree ; if it does not, it is either 
poor theory or bad practice. 

I then tried to pull the string taut, but | 
my balance only indicated to 25 pounds, 
therefore I could not tell the stress in the 
rope. 

Epwarp D. GLEASON. 


Making Spiral Springs. 
EHditor American Machinist: 

Noticing in your issue of February 11 a 
method of making conical spiral springs, 
by Charles Pratt, which seems rather slow 
and expensive, and having had considerable | 
experience in making such springs, I send 
you a sketch of an arbor for the purpose. 
There are several methods that are good; 
one of them is to make an arbor consisting 
of two cones, Fig. 1, having holes through | 
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MAKING SPIRAL SPRINGS. 


them to receive a bolt. This bolt is put 
through the cones, the nut tightened up, 
and the spring wound in the usual manner ; 
then the bolt being withdrawn, the spring 
can be sprung in the manner indicated by 
Fig. 2, and the cones taken out. When only 
a small number are needed they can be 
made on wooden arbors, which can be 
sawn in two and taken out in the same 
manner. 
Jas. H. Wesroorr. 


Would Like To Know, 
Editor American Machinist : 
I would like to know if any reader of the 
AMERIOAN Macuinist has ever tried the ex- 
periment of making iron or steel castings by 


surrounding the flask with a powerful elec- 





ou © 


A Ropr. 


tioned. First, in numbering, he suggests to 
divide things into groups or classes, and 
then skip at least half the numbers in the 
first numbering—that is, take, say, ma- 
chines. Beginning with 2, 4, 6, etc., so 
that new machines could be added and 


| numbered in about their proper place, and 


allow at least four times the numbers, or 
enough so as not to have them run short for 
ten years. Assume a firm bad 50 machines; 
let them appropriate 200 numbers to ma- 
chines, and begin the next class, say, jigs. 
and fixtures at 202, beginning the third 


/class at 400 or 500, as the probabilities of 


the business would demand—that is, follow 
the system of numbering used in Philadel- 
phia for streets. 

There may be plenty of establishments 
where this would not be “‘ in the figures,” so 
to speak, and when the only plan would be 
to begin each class at 2, and thus leave the 
subject of extension unlimited. But to 
this, in most industries, there would be an 
objection. A half dozen things would bear 
the same number, so that the miscellaneous 
would bother in carrying out the balance 
of the plan which I have to suggest. The 
object of the numbers is to facilitate finding 
the name or use of the thing or its valuation 
quickly, and the suggestion for the form of 
the inventory book is this: Use one line 
across the two adjacent pages for each 
item. Put the number, name, and use of 
each thing on the first page, and a series of 
ten sets of dollar and cent lines on the sec- 

ond page, and these ten sets of lines 
make the inventory book good for 
ten years, showing at a glance by 
the entrance of value which year the 
thing was added, if not in use origin- 
ally. 

A hasty glance at this scheme will 
show many good points. In taking 
inventory, one can take the things as 
he comes to them, turn at once 

to its name, use, and former value, and 
enter the estimate, regardless as_ to 
whether it was in the same part of the 
shop the year before or not. New things 
can be entered in the book when they are 
made or bought, and the cost or value en- 
tered at the time. After the book is first 
written up, and the additions filled in as 
they are made, there is no other writing to 
do for ten years. 

In the case of things that cannot well be 
numbered, owing to size, hardness, etc.— 
such things are usually small and in large 
numbers—put all of a sort in a box, number 
the box, and note number of pieces in the 
box in the book. 


In many places business is carried on by 
order numbers. With this method of,num- 
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bering things in the shop—if at any time g 
repair was to be made on a tool cr ma. 
chine and a cost account kept of it—it could 
be carried along by using the number of 
tool or machine in place of the name. That 
is to say, instead of writing out—‘ Repairs 
on the Fitchburgh Machine Company’s 
seventy-two inch lathe,” ‘‘ Repairs on No. 
27” would imply the same thing and | 

much shorter, and so for any purpose 
wherever in business it became necessar 

to refer toa tool, the tool number would 


answer the purpose. 
Joon E. Sweer. 


Copper-Covered Posts in a Shop. 
Editor American Machinist: 

We came near having a serious accident 
at the mills here [Benedict & Burnham M’f’: 
Co.] the, other day. There is a muffler 
room 50 feet wide, and a mill room nearly 
100 feet wide, with truss roofs, and the junc- 
tion of these roofs is supported on Georgi 
pine posts. Where part of one of th 
buildings is two stories, there are two posts. 
There being water and pickle tubs standing 
near some of them, they were covered with 
sheet copper some three or four feet high. 
Last week it was accidentally discovered that 
one of these posts was completely rotted 
off under the copper, dry rot having set in. 
An examination showed all that were cop 
per covered to be in the same condition 
while those that were not covered were al] 
right. Two of the posts had begun to 
settle, and what sustained the roof is a mys 
tery. W. E. CRANE. 

Waterbury. Conn. 

The Ice Boat Question, 
Editor American Machinist: 


I would like to offer a few words of ex- 
planation of an ice boat moving faster than 
the wind, in answer to question No. 92. 

The highest speed is shown when the sail 
is nearly in line with the keel and the wind 
at right angles to the course. 

Let J. R. Z. place a 60° triangle on the 
table, and consider the perpendicular as 
keel and the hypothenuse as sail. Then place 
one finger against the perpendicular and 
another against the hypothenuse, and crowd 
the triangle between them. It will be read- 
ily seen that the boat will go ahead the 
length of the perpendicular, while the wind 
moves the length of the base. 

The resistance of an ice boat is so light 
that there is power enough with the sail in 
such a position to make a very high speed. 

H. A. WuirrEeMore. 
Grand Rapids, Mich. 


Milling vs. Planing Metals, 
Editor American Machinist: 


You are probably aware that I am astrong 
advocate of the milling evftter for all ma- 
chine shop work, where it is possible to use 
it; and I had an idea that most of our mas- 
ter machinists had a similar liking for this 
tool. Having this opinion rather firmly 
fixed, the statements of Mr. F. L. Johnson, 
regarding the comparative merits of the 
milling and planing machines, surprised 
me as much at they did friend Conradson, 
of Milwaukee. 

There is a well-known company in the 
Eastern States who have been using sixteen 
planers for the past twenty years, and are 
now about to adopt the heavy milling ma- 
chine system in place of the planers. In 
other words, there will be but three or four 
planers in their establishment, the others 
being replaced by seven special milling 
machines. This plan was decided upon 
after many comparative trials of the two 
systems, working in both wrought and cast- 
iron. 

I think there must be something wrong 
about Mr. Johnson’s experience with milling 
machines, and this may not be his fault; for 
if the machines used by him were not de- 
signed with a rigid structure, then failure 
was the most natural result. 

Mr. Conradson strikes the nail on the head 
when he says, “The chief reason, in my 
opinion, that the milling machine is not 
used more extensively is this—the proper 
machine has not been put on the market, 
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fhe average milling machine has a spindle 
much too small; the table is too shallow; 
‘he bed is weak; the driving power fails 
nm heavy cuts, and the feed is a complete 
yilure.”” 

Let Mr. Johnson try a plan adopted by 
‘he writer some years ago, viz.: changing a 

od stiff 26’’ x 26’ x 5 foot planer to a mill- 
ng machine. I milled to a standard gauge 
in width and thickness pieces of hard cast- 
iron 5’’x 2” x 46’, which were impossible to 
produce on & 36” x 36’ x 10 foot planer, and 
they could not be fitted together without 
crinding the pieces after they left the 
planer. I had no trouble in cutting 38 
syuare inches per minute in a metal 
very much harder than that used in a good 
steam cylinder. There is no planing ma- 
chine equal to a stiff milling machine for 
accurate work. W. H. HorrMman. 
94 Liberty Street, New York. 


Transmission of Heat Through Thick 
and Through Thin Plates, 
Editor American Machinist: 

In your issue of March 3rd, Mr. Richard 
H. Buel brings in question the statement 
that thin plates have any advantage over 
thick ones on the rate of evaporation in 
steam boilers. 

My experience in constructing boilers 
for running sewing machines and other 
light machinery in the years 1870 and 1871 
proved conclusively that heat is transmitted 
through thin plates much more rapidly than 
through thick ones. 

I constructed boilers 8’’ in diameter, 18” 
high, with four 2” thin copper tubes No. 27 
gauge, made slightly tapering, large end at 
the bottom. 

Kerosene lamps were made with four 
ordinary No. 2 burners placed to fit each 
tube, which acted as a chimney for the 
burner. 

Fill the boiler with 2} gallons of water 
and trim the lamp wicks to make as large a 
flame as possible without smoking, and 
steam could be made sufficient to run any 
family sewing machine on the market six or 
eight hours without refilling with water. 1 
found that said tubes would collapse at a 
pressure of 15 lbs. per square inch; to remedy 
this I made tubes of thicker material, No. 20 
gauge, but it was impossible to make steam 
enough to run a sewing machine with four 
lamp burners. I then strengthened the thin 
tubes with a coil of No. 10 steel wire, flat- 
ened and wound }” apart to fit the inside of 
the tube; with this coil inside the thin tubes 
they would stand a pressure of 75 lbs. per 
square inch, and with the four burners 
would make steam as fast as without the 
wire coil inside. 

It is also a well-known fact that thick 
plates in a fire box exposed to great heat 
will burn down to about 3 inch thick, and 
remain so, unless mud or rust causes them to 
get thinner. E. NICHOLSON. 

Cleveland, O. 


Setting Lathes in Line. 
Editor American Machinist : 


Your reply to question of C. L., New 
York (No. 78, Feb. 18, 1888), ‘‘ Simple pro- 
cess by which I can know that a lathe is set 
straight,” is all right but not always con- 
venient or necessary, unless for a very 
particular job. If the centers are trued up 
(as they should be) and sharp, by moving 
the tail stock up close to the head, and 
bringing the points of the centers carefully 
together and looking down from above, it 
is easy to see with a good eye whether or 
not they near enough in line for ordinary 
work, especially work of any length. This 
is also good practice before setting bya 
trial cut or cuts. By placing the eye ona 
level with the two centers it can also be 
seen if they are much out of line up and 
down-—which is frequently the case, and 
much more difficult to correct. 

Most lathes have marks to set them by, 
often several of them, from the finest scratch 
to the chisel mark, so that one can seldom 
tell which is right, and could not set the 
lathe exactly by themif he couldtell. A 
good authority says all lathes should be 





provided with a taper pin to adjust them 
by. This is all right so long as they are in 
line vertically. 


AMERICAN 


C. L. will find it no mean job to set his 
lathe so that it will turn exactly the same 
size at each end, either by taking one cut or 
a dozen, and the shorter the trial piece is, the 
better ; for the variation is the same in two 
inches or two feet, to say nothing of the 
wear of the tool, spring of the piece, time, 
etc. 

These remarks are intended for young 
machinists; old ones already know all this. 

CENTER Punon. 

A 


Foundry Cupolas. 





By Roxpertr E. MAsters. 





Fig. 1 is a cupola with a continuous 
tuyere, the tuyere iron being bolted to the 
shell at A A with a spool or pipe over the 
bolt at B, forms an inside air chamber and 
supports the brick above the tuyere C. As 
this is a clear opening all the way around 
the cupola, the blast enters the fuel at all 
points. The blast pipe connects with the 
air chamber on a line with J on one or both 
sides or at the back. This well known style 
of cupola gives us an average result as 
follows: 

CupoLtaA Report, OcToBER 5, 1887. 
Melting in Tredegar Iron Works, lower 
foundry. Class of castings, rolling mill, 
general machinery and jobbing work. 
DIMENSIONS OF CUPOLA 


Style of cupola.. 


AND BLOWER. 
. .Mackenzie, oval shape. 


Outside diameter ............. 7’ 6” x 5’ 6” 
Chickness of lining............ 9” 
Inside diameter at tuyeres...... 6° x 4’ 
Largest inside or melting point 

CEI UOE S60) o'o'0!nio:siisiora ere isaisie C6 x 27 
Inside diameter at charging door.6’ 1’ x 4’ 2” 
Height from bottom plate up to 

bottom of charging door..... 8’ 10” 
StyloOf CUVEIOW. «066 sccccwcccs Continuous. 
RID Or WVONGs oe soso eieie Si'ssin eis 1” opening. 
Height from. bottom p!ate to 

bottom of tuyere............ 14”’ 
Height of tuyere above sand bot- 

tom.on back side............ 6" 


Size and name of blower. .Sturtevant, No. 9 
Size and length of main blast 
NALD cla 'e civ eles ace sosie cis se 16” dia., 220’ long. 
Size and length of branch pipes. 
10” x 12” oval, 12’ lovg. 


MODE OF CHARGING CUPOLA. 


Fuel used for bed............ Coal 1,800 Ibs. 
1st charge of iron 
Scrap 4,200 Ibs. Pig 2 2.800 lbs. 
teat icherce Of MEl....6.606s os00 Coal 800 Ibs. 
2d charge of iron 
Scrap 3,600 Ibs. . Pig 2,400 Ibs. 
Pa charge Of TUCl. ..6...06 sees Coal 800 Ibs. 
3d charge of iron 
Scrap 3,600 lbs Pig 2,400 Ibs. 
8d charge of fuel.........s003- Coal 800 Ibs. 
4th charge of iron 
Scrap 3,600 lbs. . Pig 2,400 lbs. 
ACD Charee Of MEL. 560.0600 « Coal 800 Ibs. 
5th charge of iron 
Scrap 3,600 lbs. . Pig 2,400 Ibs. 
Sth Gharee Of MME. 5. oss ven ee Coal 800 Ibs. 
6th charge of iron 

Sc al 3,600 lbs Pig 2,400 Ibs. 
6th charge of fuel.. ....Coal 800 Ibs. 
7th charge of iron 

Scrap 3,600 Ibs. . Pig 2,400 Ibs. 
MODE OF WORKING CUPOLA. 


Time of starting fire.... 11.10 o’clock a. M. 


Quantity of flux per ton of iron 
Common shovel full 


part to be lined up oftener. 


irons straight at / and slanted to G@. 


MACHINIST 


Blast put on............ 2.00 p. m.| Sections P have oblong and round projec- 
First appearance fluid iron 2.04 ‘“  p. M. | tions # F cast on them 17” long ; the upper 
First stopped in........... 2.10“ P. M./ plate S is plain, and rests on these projec- 
Bottom dropped. ....... 5.80  * 4 ond tions, and both are fitted under the angle of 
ROVOIMGIODS OF TAD... . cc scecsc ces .1,950 ? B 

TPOERUTO GE DIBNG., «oes cesece ene ss 64 aaa the air chamber plate 7’. These tuyere seg- 
RTIOU OF UGE s o5e.510 4 0's: b0-8's 0ee0 First-class | ments can be removed at any time and re- 
Bind Of TUK WGOG. «606 ccene ss Oyster shells placed with new ones. I called on Mr. Jas. 


TOTALS. 
Amount of iron melted.......... 48,000 Ibs. | Of the working of this cupola. 
Amount of fuel consumed........ 6,600 Ibs. 
Ratio of fuel to iron used......... 1 to 645 OUPOLA REPORT. 
Fluidity of melted iron................ Hot Manongster, Va., Dec. 14, 1887. 


A pitch in a cupola as at H causes it to 
cut away a great deal faster thanif it was 
straight, and therefore requires the lower 
In a cupola of 
the same style, but 8’ less in diameter we 
modified the pitch by casting new tuyere 
This 
foundry was engaged on car and locomotive 
castings, and on the same day as the fore- 
going heat we melted 33,000 pounds of iron 







hours and 30 minutes, blast being furnished 
by a No. 5 Roots rotary blower, running 135 
strokes per minute. The blast pipe was 16” 
diameter and 130 feet long. I mention these 
points because they have a bearing on the 
result. 

Inanother cupola of this same pattern I 
made the air chamber and lining straight, 
as shown by the dotted line 7 forthe lining 
and J J forthe tuyere segments, and obtained 
a still higher percentage of iron to fuel. 
Mr. W. W. Snow, General Manager of the 
Ramapo Wheel and Foundry Company, told 
me they had a large cupola on the plan of 
Fig. 1, and they took out the tuyeres, cut six 
holes in the shell equal distances apart, and 
put an iron frame in each, with an opening 
































Fiy.7 
FOUNDRY CUPOLAS 


Fig. 5 is a section of Fig. 6 cut through at 
N. The tuyere irons 0 are cast in segments 
to form the circle. There is an upper anda 


Woodall, foreman of the R. and D. R. R. 
Foundry, and obtained the following report 


Melting in Richmond.and Danville R. R. 
Foundry. 


DIMENSIONS OF CUPOLA AND BLOWER, 


REG SON OB ons. a.5' «sin ai nes ote Sellers. 
Outside diameter................ 55 inches. 
Thickness of lining............. 9 «8 


Largest melting point diameter.. 36 ‘ 
Inside diameter at charging door 44 ‘ 
Height from bottom plate up to bottom of 

PRI ORE. oa ax ccc as cele 40/45 8 feet. 
Tuyeres as described above. 








at the rate of 1 of fuel to 6} of iron, in 2 





MODE OF CHARGING CUPOLA. 


Fuel used for bed 


Coke 500 lbs. ...Coal 400 lbs. 


ist charge of iron 


Scrap 1,400 lbs... Pig 600 Ibs. 


1st charge of fuel 


Coke 100 lbs....Coal 70 Ibs. 


2nd charge of iron 


Scrap 1,600 lbs..Pig 400 Ibs. 


2nd charge of fuel 


Coke 100 Ibs....Coal 70 Ibs. 


3rd charge of iron 


Scrap 1,600 lbs..Pig 400 lbs. 


3rd charge of fuel 


Coke 100 lbs....Coal 70 lbs. 


4th charge of iron 


Scrap 1,600 lbs..Pig 400 lbs. 


4th charge of fuel 


Coke 100 lbs... .Coal 700 lbs. 


oth charge of iron.......... Scrap 2,000 Ibs. 


"e419" + Wien § MODE OF WORKING OUPOLA. 
iy x 12 » 08 seen at J J in Figs. 3 and 4. Time of starting fire. ........ 1 o'clock p. M. 
Fig. 4 is a view of Fig. 3 cut through at A| Time charging first iron...... 2.30 
kK. The cupola was lined up straight and Blast BERG GN cd, 56 0,516: 0010 10s cie.are: R 
anair chamber or bustle ZZ put around First appearance of fluid iron.3.40 ‘6 

cS ‘ ; First stopped in ...........00: 8.42 es 

the outside, the blast pipe entering at M.| Bottom ropped.. 435 = 
Mr. Snow says it works a great deal more to] Revolutions of ee 1,200 
their satisfaction on this latter plan. We] Pressure of blast................ 8} ounces. 
have lined these cupolas up straight on the ean My ee Coke and —— 
ist of January, and run them through the| © -_ a ae y 
\ é : i é OTALS. 
year without relining, melting from 25,000 Amount of iron melted. ......... 10,000 Ibs. 
to 40,000 pounds of iron daily. Amount of fuel consumed....... 1,580 * 


ACG 1 to 6,3, 
The blast pipe is 10’ diameter, 10 feet 
long, and is direct from the fan to the air 
chamber at J, no branch pipes being used. 
The fan is run by a 1” wire cable working 
on two 7 foot sheaves 125 feet apart; a good 
strong blast is obtained. 
Fig. 1 is a section view of the Truesdale 
cupola, showing a vertical series of graduat- 
ed tuyeres V V. The air chamber Wcon- 
nects with the upright blast pipes at _Y, 
with a peephole at Y. The P. H. and F.M. 
Roots Co. have this cupola in operation in 
their foundry, and Mr. D. T. Roots, vice- 
president of the company, furnished the 
writer with the figures given below. 
CUPOLA REPORT. 

CONNERSVILLE, IND., Dec. 
Melting in the P. H. and F. 
Co.’s foundry. 
DIMENSIONS OF CUPOLA AND BOILER. 
Style of cupola... Truesdale. 
MOUCSIOG GISMOION. .. fsos scisese sce 54 inches 
Largest inside or melting point 


28, 1887. 
M. Roots 


CR Wicciiecraiaiaaine on csle vielen 28 : 
Inside dia. at charging door..... 34 . 
Heights from bottom plate up to 

bottom of charging door ..... 9 feet. 
Style of tuyeres.... ............ Truesdale. 


IBOTO! DUVOPABS «.5.<c0i6s vies ose sie 2 inches. 


Number of tuyeres.. 54 
Height from bottom plate to bot- 
WOWG OL TMYOTO 5 once iin occe essen 18 inches. 


Size and name of blower: 
Root’s Positive Blast, No. 4. 
Size and length of main blast 
PaRNAO ho toa aielsiciees ins .-75 ft. long, 14 in. dia. 
Size and length of brapch pipes 
(two), each. ..14 ft. long, 10 in. dia. 
MODE OF CHARGING 
Fuel used for bed.... 
1st charge of iron 
Scrap 100 Ibs. 
let charge of fuel... ... 2606s 
2d charge of iron 
Scrap 100 lbs. Pig 300 Ibs. 
This is continued until the fifth charge, 
when 30 pounds of coke is used with the 
saine quantity and same proportions of iron 
as in the previous charges, and this is con- 
tinued until the end of the heat. 


OUPOLA. 
Coke 350 lbs. 


Pig 300 lbs. 
Coke, 40 Ibs. 


MODE OF WORKING 


Time of starting fire.... 


CUPOLA. 
2 30 o’clock p. M 


Time of charging first 

AD craiaainatattatars aes ola 4 00 ‘ ‘“ 
Blast put on ........... 4.15 a ‘ 
First appearance of fiu- 

SOAMEOIY clones dieses. s 4.21 a $6 
First stopped in........ 4 30 fo 6 
Bottom dropped........ 5 30 $6 66 
Revolutions, or stroke of blower . 100 
PYOMSUTO OF DIGS 6.20.50 5 ss cectnnnae 74 oz. 


..Connellsville coke. 
Limestone. 
. 4 per cent. 


Kind of fuel used. . 
Kind of flux used 
Quantity of flux 


TOTALS. 
Amount of iron melted ........ 
Amount of fuel consumed...... 
Ratio of fuel to iron used 


Fluidity of melted iron. 
stove plate. 


Mr. Roots says, ‘‘This was very small 
heat for us, as most of our men were away. 
When our heats are larger we can average 
to1. We have melted as high as 11 to1, 
but the iron troubles us by not being hot. 
]t is a pleasure to us to give any information 


6,400 Ibs. 
840 lbs. 
eeesee 1 to Tis 


Hot enough for 





Size and name of blower. .Sturtevant, 40 in, 


in our power through this medium,” 
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Unwie ldly EEA cece 
Mayor Hewitt and the Appre ntice Question nt 
Hanutactur and Answers 

anufac tures 


AMERICAN 


Unwieldy Corporations. 


Large stock companies and corporations 
have some advantages in manufacturing that 
at first thought would seem to provide for 
the retirement of small firms and individuals 
in the same line. 
pensating feature as between the 


But there is one com 


large 


MACHINIST 


to declare that the days of apprenticeship to 
trades have gone by, and that school in- 
struction must be substituted. In fact, in 
England there is scarcely more than one 
journal, The Hngineer, that opposes the 
prevalent idea that the school system of in- 
-}struction must supersede apprenticeship if 
English manufacturing supremacy is to be 


corporation with its numerous heads and 
.-|arms and the more modest firm cf two or 
three members that often neutralizes the 
apparent advantages, or, as experience has 
shown in many instances, 


effort. 
so to speak—of the larger bodies. 


of manufacturing and disposing of goods, is 
in most branches, essential to success. 


sultation to be put in motion. 


in methods are promptly made. 


necessary to harmony. 


late for the best results. 
sidered at all, 
started. 


but little call for change the large corpora- 
tion is at its best. Abundant capital enables 
it to take advantage of markets, and some 
particular course marked out may be 
followed for years. But in anything per- 
taining to the machinery business the enter- 
prise not large enough to be in any sense 
unwieldy is quite able to hold its own 
against any aggregation of capital likely to 
be pitted against it. In machinery, changes 
are always imminent, and competition must 
be met promptly. And the power to make 
changes in plans and methods must be so 
constituted as to be available at once. 


ome - — 


Mayor Hewitt and the Apprenticeship 
Question. 


It is a fact that ought to be well under- 
stood by any one at all familiar with the 
present state of affairs in mechanical pur- 
suits, that the apprenticeship system is 
rapidly declining, and in many trades is al- 
most entirely gone. Unwisely, we think, 
manufacturers, as a rule, have set them- 
selves against this method of recruiting their 
supply of skilled workmen. 

One of the reasons advanced for this state 
of affairs—and we have no doubt, in many 
instances, a potent one—is the modern di- 
vision of labor ; where each workman forms 
a link in a chain, so to speak, and must, in 
order to secure the highest efficiency, be 
kept in one place and at one certain part of 
the work all the time; an arrangement 
which is interfered with by apprentices, 
who must, if anything like justice is done 
them, be advanced from one part of the 
work to another. 

We have before us at this time an article 
written for a trade journal, in which the 
writer, speaking more particularly of the 
plumbing business, declares that ‘‘the old 
apprentice system has perished; its revival 
is neither possible nor desirable.” He then 
goes on to show that in New York city, at 
least, the trade schools have taken the place 
of apprenticeship. This article is by no 
means remarkable; it is, in fact, similar in 
sentiment to ninety-nine one-hundredths of 
the current newspaper comment on the sub- 
ject. These are not our sentiments, but it 
is useless to deny tbat they are those of a 
large proportion of the msenufacturers of the 
country. And in England the case is not 








different. Such thinkers as Huxley are free 


In view of the fact, which we had sup- 
posed to be well understood, that a large 


leaves the 
balance in favor of the more unpretending 
That feature is the unwieldiness— 


It has come to be that prompt methods 
in everything that pertains to the business 


The 
smaller firms will, in most instances, make 
their decisions promptly. There are few to 
consult, and but little machinery of con- 
And there is 
less trouble and delay from differences of 
opinions than when the number is greater. It 
is soon at work in the line marked out, and 
necessary changes in plans and variations 
With the 
large corporation red tape seems to be 
Directors must be 
got together to decide, those in authority 
here and there must be consulted, and there 
is but small chance for prempt action in 
emergencies; everything tends to delay 
action until, if taken at all, it is taken too 
Minor matters of 
considerable importance may not be con- 
because it takes too long a 
time to get the wheels of consideration 


In lines of manufacture where there is 


proportion of the manufacturers of this 
country oppose apprenticeship, the com- 
ments of Mayor Hewitt, of New York, 
as given by him for publication, upon a 
letter which he received from a young 
man seeking employment, are, to say the 
least, remarkable. The young man in ques- 
»|tion wrote the mayor tbat he had applied, 
without success, to more than fifty employ- 
ers to receive him as an apprentice, and 
asked the mayor‘ to secure a place for him 
where he could receive instruction in some 
mechanical business. 
It is not stated that the young man men- 
tioned the reason or reasons given by the 
fifty employers for their refusal to receive 
him as an apprentice ; but the mayor, in his 
reply to him, apparently assumes that the 
sole reason was that the trades unions pre- 
vent, by their rules, the employment of ap- 
prentices in anything like an adequate num- 
ber, and upon this assumption takes the 
opportunity to criticize trades unions, and 
practically charges them with the responsi- 
bility for the fact that so many of our young 
men are growing up into “habits of idle- 
ness, resulting in vice and crime,” and 
pointing out that such action results only in 
preventing American youths from entering 
the mechanical pursuits, at the same time 
allowing foreign workmen to come here and 
enter the trades. . 
It is true that trades unions bave endeav- 
ored to, in some degree, restrict the number 
of apprentices in different trades, but never 
to the extent that Mayor Hewitt appears to 
believe. Whether or not this is wise, is not 
at present worth much consideration. It 
will be time enough to consider this ques- 
tion when employers are anxious for ap- 
prentices. Just now there is no anxiety in 
this direction, that we are able to discover, 
except it may be in isolated instances, and 
these so rare as not to affect the general 
question, especially when the unwisdom of 
apprenticing all the boys to one or two 
trades is considered. 
We venture the opinion that if Mayor 
Hewitt, before so severely criticizing trades 
unions, which he so recently declared a 
necessity of the times, bad informed him- 
self upon each of the fifty applications 
which the yorng man in question made, he 
would have found, unless the efforts to se- 
cure employment were all in one or two 
directions, that in not one instance in ten, 
if one in fifty, was he refused because of any 
action or rules of trades unions. We believe 
the mayor’s impulses, in this instance, have 
got the best of his judgment, and led him 
into unjust, though perhap3; popular, de- 
clamation. We have received not one, but 
hundreds of letters from young men who 
could not find opportunities to learn trades. 
In not a single instance bas the reason been 
due to any action of trades unions, but 
rather to the fact that manufacturers do not 
want, as they generally put it, ‘‘to be both- 
ered with apprentices.” We earnestly hope, 
and have faith to believe, that this reason 
will not always prevail. Mayor Hewitt 
could do a good work in using his per- 
suasive pen in the direction of inducing 
manufacturers to give more American boys 
opportunities to learn trades. 


oman Giie— 





The United States Government has been 
asking tenders for large lathes to be used 
in the manufacture of heavy guns. The 
prices submitted show that there must be a 
good deal of difference of opinion amongst 
tool builders as to what is required for this 
work. Each builder submitted his own 
plans and specifications, and the prices 
asked appear to have varied in some in- 
stances as much as 100 per cent. It is 
probable that the prices were honestly 
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given, and that in the main the differen 
was mainly due to the different ideas of 
what the tool ought to be. As there is not 
much room for complication of detail i: 
such tools, the wide variation in the mat- 
ter of cost must be largely due to a differen} 
view as to the proper weight, and this comes 
perhaps naturally enough when it is con- 
sidered that the work is of a character and 
magnitude never attempted in this country 
before. Doubtless in the next_twenty years 
a good deal will have been learned about 
making large guns, including the best kind 
of tools to be used. 
———_-+4pe—___—_- 

One of the most noticeable features of the 
present time is the movement in the direc- 
tion of the formation of societies and associ- 
ations of mechanics for educational pur- 
poses. And the best of this movement is 
that it is as wise as it is noticeable. Any 
amount-of surplus energy can be expended 
to good advantage in this direction. 


PIONS ans) 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 





(145) L. H., Boston, Masgs., writes: 
Please inform me of any solution you may know 
for darkening sheet copper, and what it is com- 
posed of. A.— Copper may be darkened by washing 
its surface with sulphuretted alkali (sulphuret of 
ammonia). The solution should be dilute, and 
after its application the metal should be dried at a 
gentle heat, and may then be polished with a hard 
hair brush; or dissolve 5drachms nitrate of iron in 1 
piat of water, and immerse the copper, or 5 drachms 
perchloride of ironin1 pint of water will answer 
the same purpose. 


(146) Reader, , writes: We have a 
large quantity of malleable iron nuts to tap that 
have been japanned. We have tried oil, but it is 
too hard to get off again. We have also tried soap 
and soda water, and it rusts the thread. Will you 
kindly tell us what will answer the purpose? A.— 
We know of nothing better than soda water for the 
purpose if you cannot use oil. If enough sal-soda 
is put into it, jt will not rust, but will, upon evap- 
oration, leave a white deposit of soda. We should 
think the oil could be removed by putting them 
into boiling water containing sal-soda. 


(147) J. F.C, 





Ripley, Ohio, writes: 1. 
I have a boiler one foot diameter and 2 feet high. 
with 25 or 30, 1 inch tubes ; fire-box one foot square 
and 6 inches deep. I want to fillin the fire-box with 
charcoal and run an & inch pipe in and burn 
coal oil. Can I make steam successfully that way, 
and will there be much smoke? A.—We cannot 
recommend your plan for making steam. 2. How 
can I find the area of a circle? A.—Consult any 
elementary arithmetic. 3. How canI make calcu- 
lations in relation to a’safety valve? A.—See AMER 
ICAN MACHINIsT Of Dec. 3, 1887, and Dec. 6, 1884. 


(148) C. A., Lockland, Ohio, asks: 1. 
What is the most accurate rule for setting the 
valves of a Corliss engine ? A.— See AMERICAN Ma- 
CHINIST Of Feb. 27, p. 7. 2. What is the shortest 
and best way of calculating the horse-power of an 
engine? A.—The only satisfactory way is to use an 
indicator or a brake. 3. Howshall I figure where 
to put the weight on the lever of a 4-inch safety 
valve? A.—See AMERICAN MACHINIST Of Dec. 6, 
1884. 4. What is the exact measure of piston area, 
and how is it found? A.—The area of a piston is 
found by calculating the area of a circle equal to 
the diameter of the cylinder. You can find how to 
do this from any school arithmetic. 


(149) Nemo, Boston, Mass., writes: 1. 
Will you kindly inform me how to fix india-rubber 
to iron? I have seen it fixed with shellac pre- 
pared somehow to be so tight that you would tear 
the rubber to sever it. On heating it is easily re- 
moved, and you can fasten the same again by heat- 
ing and applying pressure without fresh cement. 
A.—See answer to Question 425, AMERICAN MA 
CHINIST, Oct. 22, 1887. Please inform me of a 
good book telling how tomake an electric motor? 
A,—Among the number ot books published on this 
subject we cannot say which one willsuit you best. 
Write to any publisher for acatalogue, and make 
your selection. You will probably need more than 
one book on this subject. 


(150) J.L. B., Arlington Heights, Mass., 
asks: Will you please inform me how to estimate 


the size of steam and exhaust ports of a small high 
pressure engine when the piston speed and steam 
pressure are known? for instance, 3 inch x 5 inch 
cylinder, the engine to make 300 revolutions per 
minute with steam pressure at 70 pounds pressure 
A,—See AMERICAN MACHINITT, Sept. 5, p. 5, 1885. 
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ling to this paper the size of steam ports for 


” 
sa engine will have to be ¥ inch x 14 inch, the 
exhaust port may or may not have to be inch x 
144inch. How to obtain the proper width of ex- 
haust port is explained in the paper mentioned. 

(151) Several correspondents who ask 
about the expansion of different metals will be 
able to work out their problems for themselves by 
consulting the AMERICAN Macuinist of April 30, 
i287. We cannot tell how many borse-power the 
largest stationary engine will develop. 


(152) S.C. M., Hollidaysburg, Pa., asks: 


Why cannot natural gas as it flows from the wells 
under pressure be used in the cylinder of an engine? 
A has been so used. See AMERICAN MACHINIST 
of J , 1884. One objection to its use is that it 
contains grit that cuts the cylinder out. 

(153) Carel Freres, Gand, B>lgivm, asks: 
1, What is the best and simplest method of oxida- 
ting pieces of cast or wrought-iron or steel? A.— 


We do not know of anything better than the Bower- 


Barff process. 2. Of what material are the cruci- 
bles made for melting lead in which to heat steel 
for tempering? A.—Cast-iron, generally. 

(154) C. G. S., Italy, writes: In your 
issue of Dec. 24, 1887, p. 3, you mention ‘*‘ the master 


mechanie’s allowance for shrinkage of tires, 
adopted June, 1886. Will you kindly inform me if 
these have been published in your paper, if not, 
where can I obtain a list of shrinkage allowance? 
A.—They were published in our issue of January 
You may also find them in the yearly re- 
f the Railway Master Mechanics’ Assoeiation, 


21, 1888 
port 


1886 


(155) J. L. B., Arlington Heights, Mass., 
writes: Please advise me what rule is used in esti- 
mating ihe size pipe for steam heating, taking into 
consideration the heat of the room, and the exter- 
nal temperature. A.—Positive rules for deter- 
mining the size of pipe for steam heating pur- 
poses cannot be given. For obtaining the required 


amount of heating surface, see AMERICAN Ma- 


CHINIST, Question 279, June 25; and Question 434, 
Oct. 29, 1887. 
(156) F. A. M., Orange, Mass., asks 


1. How much steam pressure will a cast-iron box hold 
with safety 11 inches long, 8 inches wide, 244 inches 
deep : each one of the four corners is rounded with 
144 inch radius. Metal 3g of an inch thick? A.—It 
should stand about 20 pounds per square inch. 2. 
How smalla steam gaage is made that is reliable, 
and how much will it cost? A.—Write to any steam 
gauge manufacturer for a catalogue and price list. 
3. Where should a tool rest be placed fora grind- 
above or below the center? A.—Above the 
center. 


stone, 


(157) J. G. T., Corvallis, Oregon, asks: 
1. What class of steel is mostly used in the con- 
struction of boilers? Is Bessemer steel used for 
4.—We do not know of any boilers made 
of Bessemer steel in this country. Open hearth 
steel is generally used. In Europe Bessemer steel 
is used to some extent for boilers. 2. What is the 
objection to Bessemer steel for boilers? A.—Amer- 
ican Bessemer steel is not as uniform, and not as 
ductile as open hearth steel. 3. Can a boiler be 
constructed of Bessemer steel as cheaply as of No. 
lirony A.—O. BH. boiler plate is about the same 
price as best flange iron; good Bessemer 
could not be much cheaper if of equal purity. 


(158) T. M., Bloomfield, Ont., asks: 
1. Which is the best technical school or university 
for astationary engineer to attend in order to 
thoroughly understand the business? A.—We do 
not know of a technical school in which is taught 
the business of running stationary engines. We 
believe there are none. 2. To whom should I apply 


boilers ? 


plate 


for an examination for a stationary engineer’s cer 
tificatey A.—The laws and regulations for obtain- 


ing astationary engineer’s certificate are not the 
same inthe different States or localities. In some 
places stationary engineers do not require a certifi- 


cate. Where a certificate is required, application 
must generally be made at the police department. 

(159) J. H., Cleveland, Ohio, asks: Is 
there any device manufactured or patented that 


will force the exhaust steam from a steam engine 
back into the boiler, or is there anything that will 
completely condense the exhaust steam from an 
engine? A,— There is no trouble in forcing exhaust 
steam back into the boiler, provided another engine 
and boiler is used to furnish the power: but it 
would be a costly operation. Several have tried to 
do this economically, but. we have not heard of 
success in that direction. We believe there are some 
patents covering such a scheme, but cannot refer 


youto them. Any good condenser will condense 
all the steam from a steam engine. You can find a 
food many condensing engines at work about 
Cleveland, and can see how it is done. 

(160) J. A... , asks: 1. How do 


you tind the diameter of the circle which the Green- 


wood planer chuck will plane when the horizontal 
beam is set at an angle of 5° with the platen? A. 
By *‘ horizontal beam * we presume the guide bar is 
Meant. To find the radius of the circle planed, 
divide the length of the chuck, i. ¢., the distance 
from the center of the pivots upon which it swings, 
tothe center of the guide pivot, by twice the sine of 
the cle at which the guide bar isset. This result, 
multiplied by 2, gives the diameter. Example: The 
Sine of 5 O8716 x 2 = .17432. Taking the length of 
the 


huck at 16144 inches, then 16.25 
us of circle 


Seals in 


17482 = 93.219 
Ihave seen trap- 
without vent in“top of 


atlas in inches, 2. 


plumbing work, 








AMERICAN 


seal. What prevents siphoning action ina seal of 
this kind? Is it because the seal pipe is larger than 
theinflow pipe, thereby avoiding a siphon? A.— 
Whether the seal pipe were larger than the inflow 
pipe or not, the lower bend of the seal would al- 
ways remain nearly full of water. because as soon 
as it was siphoned off sufficiently to let a small 
quantity of air above the water at this point the 
siphoning action would be sdestroyed. After this 
takes place it is supposed that there will be enough 
water in the wet pipe and bowl to draw down and 
seal it again. That is the principle vpon which the 
kind of traps you speak of are supposed to act. It 
is not considered a reliable action, though, and such 
seals are not allowed by the health authorities in 
most of the large cities. 


(161) W. J. F., New York City. writes 
Please give me a rule for calculating the bowen: 
power applied to a journal testing machine. The 
spindle is carried on two end bearings: between 
these I place journal to be tested. Thespindle turns 
at a speed of 1,000 revolutions per minute. and I 
apply a direct pressure of 100 pounds to the journal 
to be tested, which is 1 inch diameter and 3 inch 
long. What horse-power is that equal to, and what 
is the pressure per square inch when the spindle is 
revolving ? A.—The pressure per square inch ona 
journal is usually computed as equal to the total 
pressure divided by-the projected area of the jour- 
nalin inches. In this case according to the rule it 
would be 
100 

ix 3 3% 
pounds per square inch. In order to determine the 
horse-power necessary to overcome the friction of 
such a journal it is necessary to know the co 
efficient of friction for that journal at the given 
speed, and under the given conditions as to lubri- 


cation, etc. The formula would be 
— pF 
a. P= 33,000 


Where p = total pressure on journal. 


f = co-efficient of friction. 
v = velocity of rubbing surfaces in feetiper 


minute. 

Assuming the co-efficient of friction in this case to 
be .05, we have 100 x .05 x 261.8 = 1309 + 38,000 = 
.039+ = horse-power. The factor 261.8is the speed 
of the surface of the journal in feet per minute. If 
the total power required to drive the shaft is 
wanted, then the power required to overcome the 
friction of the other two journals must be added, 
remembering that their co-efficient of friction may 
be different, and that the total weight on them will 
be 100 pounds plus the weight of the spindle and 
its appendages, modified by the tension of the belt 
which does the driving. 











Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday Jor the ensuing week's issue. 

Planed bevel gears. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 
Before you buy a lathe write Lodge, Davis & Co 
Before you buy a shaper write Lodge, Davis & Co. 
Before you buy a drill press write Lodge, Davis & Co. 
Before you buy a brass lathe write Lodge, Davis & Co. 
Before you buy any machine tools write 
Lodge. Davis & Co. 
Lodge, Davis & Co. 
Lodge, Davis & Co. 


Grant, see page 16. 


Special drives in 2d-hand tools 
See special ads. pages 15 and 16, 


Shafting Straighteners. J. H. Wells, Tampa Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass 


Falls. Mass. 
Anderson 


Lamb Knitting Machine Co., Chicopee F 

Machine work and ps “‘'.% nating. 
Machine Works, Peekskill, 

Light articles built to ie te ‘the American Sew- 
ing Machine Co., Philadelphia, Pa. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

-attern and Brand Letters. Vanderburgh, Wells 
& Co., 56 Beekman street, New York. 

Mechanical drawing, calculations, etc., 
mail. 1. D. Boyer, 324 E. 3d st., Dayton, 0. 

Castings for small and medium sized vertical en- 


taught by 


gines. Humpbrey’s Foundry, Bellefontaine, O. 
Solid Nickel-Seated ‘‘ Pop”? Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y 
R. Dudgeon, 24 Columbia st., New York. Improv- 


ed Hydraulic Jacks and Roller Tube GEpansers. 

Light and fine machinery to order; foot nine. 
Catalogue for stamp. E. O. Chase, Newark, 

Davis Key-Seating b ater kept in ihe by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

For first-class automatic engines write to 
liams Engine Co., 447 North street, Baltimore, Md. 

“* Bre udley" s Pow er Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Il. 

Selden Packing, for stuffirfg-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Burnham’s turbine wheel is sold at net price to 
mill owners. Catalogue free. Address York, Pa. 

The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 111 Lib- 
erty st. a 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Il. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co,, 92 Park Row, N.Y 


Wil- 





MACHINIST 


Berryman Patent Feed Water Heater and Purifier, 
and the Economic Boiler Feed Pump. Benj. F. 


Kelley, 91 Liberty st., New York. 
Nicholson & Waterman. Providence, R. I., two 


48 in. horizontal boring mills: 5 in. cutting-off ma- 
chines; 14, 16, and 30 in. engine lathes. 


Tron. brass and copper spooled wire is a neces- 
sity to the consumer anda great convenience to the 
trade. S. A. Smith, agent, 23 Canal st., Chicago, Tl. 

Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See March 10, p 10. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Machinists’ supplies. brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals. etc., in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 

For Best Return Steam Traps. Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st.,N.Y. Send for des’n. 


Robertson’s damper regulator; no diaphragms, 
springs or packing: the cheapest good regulator in 
market. Hine & Robertson, 45 Cortlandt st., N. Y. 

New book on gears; ask dealers in books and ma- 
chinists’ fine tools to send for one, or send for one 
yovrrself by P. O. note. Price, 50 cents. Address 
Chas. B. Long, M. E., Worcester, Mass. 

Randall's copper-tippea hammers are something 
that every machinist should have: ask your dealer 
to show you one, and if he does not Beep them, write 
to Montgomery & Co., 105 Fulton st., N. 


W. A. 7“ =. eonsulting engineer. ps Liberty 
st.. N. Y. Mechanical engineering in all its 
branches: working drawings for the transmission 
of power by steam, water. air and electricity 

Parties requiring milling machine or screw ma- 
chine work furnished, in large or small quantities, 
will please write to the manufacturers, E. 
Garvin & Co., 139, 141, 143 Centre st., New York C ity. 


The Dieble Mfg. Co., Philadelphia. Pa., mfrs. of the 
Challenge emery grinding and polishing machinery, 
invite correspondence with all needing this class of 
machinery. Catalogues and prices on application. 


Hot Water Supply. A practical treatise on the 
fitting of hot-water apparatus for domestic and 
general purposes. By F. Dye. 82 pages, with 25 
illustrations. 12mo., cloth, $1. Send for catalogue. 
E. & F. N. Spon, 35 Murray st.. N. ¥ 


Wanted—Numbers 1, 2 and 4 of volume TV., 1881 ; 
must be in excellent condition for binding; if soiled 
we cannot use them ; for copies described as above 
we will pay 25c. each, and prefer to have the whole 
three if possible. Parties favoring us will kindly 
write name and address on wrapper. Am. Ma- 
CHINIST Publishing Co., 96 Fulton street. N. Y. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 

econory in operating steam engines, and current 
practice in testing encvines and boilers. Price, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place. New York 


“Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘“* Common Sense,” as heretofore sold by 
us. and mailed to any address at $1.00 each, and the 
‘““New Handy,” mailed at We. each. The former 
has stiff board covers, while the latter has flexible 
covers. the full page opening flat. Either will hold 
the entire 52 issues of anv volume. AMERICAN Ma- 
CHINIST Pun’a Co., 96 Fulton st., New York. 


The series of articles by J. G. A. Meyer, on “ Prac- 
tical Drawing.” now running in the AMERICAN Ma- 
CHINIST, Should be closely followed by every stu- 
dent. They commenced with October, 23, 1886 
issue, and up to and including January 14, 1888 
issue, 41 articles have been so far published. Copies 
containing these articles, sent by mail to any part 
of this country or Canada, at 5 cents each. AMER- 
1CAN MACHINIST PUBLISHING Co., 96 Fulton street, 
New York. 

“Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 56 arti- 
cles have thus far appeared up to and including 
the January 21, 1888 issue. Copies containing 
these articles sent by mail to any part of the 
U. S. or Canada at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co, 96 Fulton street, New 
York 

















T. M. Neal will build a flour mill at Prescott, 


Ark. 
W. S. Kufer will build an ice factory at Thomas, 
ville, Ga. 
The Ellen Ross Jron Works, 
being enlarged. 


Avondale, Ala., are 

Wallis & Conly propose to build a sash and blind 
factory at Jasper, Ala. 

The Calera spoke and handle factory 
move to Anniston, Ala. 

A chair factory will be built at Rome, Ga., by B. 
S$. Gibbons and others. 


expect to 


The Irondale Furniture Company will build a 
factory at Irondale, Ala. 

Knights of Labor propose 
factory at Fayetteville, N.C. 

The Mobile and Ohio Railroad 
build shops at Meridian, Miss. 


building a bucket 


Company will 


Gordon & Ostrander will build 

and foundry at Lewiston, Ill 
The Tuscaloosa (Ala.) Coal, 

pany will build repair shops. 


a machine shop 


Tron and Land Com- 
The Union Furniture Company will build a sash 
and door factory at Decatur, Ala. 
The sum of $10,000 has been subscribed towards 
building water-works at Batesville, Ark. 
The Decatur (Ala.) Iron Company, 
incorporated, with a capital of $200,000. 


has been 


J.C. Bates is one of the interested parties who 


will build a foundry and machine shop at Paris, 
Tex. 
The Alabama Great Southern Railroad have 


begun the erection of repair shops at Birmingham, 
Ala. 

The saw and grist millof Appleman Bros., 
cently destroyed by fire at Chatham, Ky. 
rebuilt at once. 


re 
, Will be 


Bos- 
issue a circular describing and illustra- 


The Wainwright Manufacturing Company, 
ton, Mass., 












ting feed-water heaters of various forms made by 
them. 


The McLeod Railroad Air Signal Company will 
remove its works from Boston to Canton, Ohio, 
They receive a large donation in money and 7 acres 
of land. 

The Kansas City (Mo.) Heat, Power and Light 
Company has filed articles of incorporation. It pro- 


poses to establish plants for distributing heat, light 
and power. 

The Eames Vacuum Brake Company has appoint- 
ed Royal C. Vilas second vice-president of the com- 
pany, with headquarters at Boreel building, 115 
Broadway. 

E. & F. N. Spon, 35 Murray 
have issued a supplementary 
books, published by them. It 
interest to those interested in 
chanical pursuits. 


street, New York, 
of new 
found of 


and me- 


catalogue 
will be 
scientific 


The Pittsburgh Tube Works some time since pro- 
posed a reduction of the wages of their workmen, 
amounting to 10 to 15 per cent. The men objected, 


and the matter was submitted to arbitration. The 
decision is in favor of the men 

The Union Tron Works, Chattanooga, Tenn., are 
erecting a large addition to their boiler shops on 
Cowart street. The framework of a_ building 


which will double their capacity has been erected, 
and will be enclosed during the present week. 

Vanderburgh, Wells & Co., pattern and brand 
letters, ete., recently burned out at Dutch and 
Fulton streets, New York, have removed to 56 
Beekman street. This company—an old one in the 
business—have a large factory at Paterson, N. J. 

Mansfield & Co., Pittsburgh, Pa., recently made a 
brass casting for the Morgan Engineering Company, 
that required the melting of 6,000 pounds of metal. 
Tt is said to be the largest brass casting ever made 
in Pittsburgh. Natural for fuel 
melting. 

The citizens of Trondale, Ala., have organized a 
company to build a furniture factory at an early 
day, and would like to correspond with some ex- 
perienced person who has some capital and would 
be likely to want stock in the company. T. S. 
McDaniel is secretary. 

The Laidlaw & Dunn Co., of Cincinnati, Ohio, 
have been awarded the contract to supply two 7 ft. 
x 28 ft. Galloway boilers (300 horse-power each) and 
the pumps to supply same for the electric lighting 


was used in 


gas 


department in Washington Park at the coming 
Cincinnati centennial exposition. 
The Tradesman says : There can be a paying in 


dustry easily worked up [at Bellbnuckle, Tenn.] by 
a small investment. say $8,000 or $10,000, by manu- 
facturing the Patent Bellbuckle Reversible Double 
Shovel Plow. It hasa great boom 
asa universal cultivator. Can be 
of cultivation. 

Ground has been broken for a new factory for 
the Damon Paper Box Company, at Auburn, Maine 
The factory will heavily built substantial 
structure, two and a half stories in height, with a 
wing. The main building will be one hundred feet 
long and forty feet wide. The wing will be twenty 
feet by forty. 

Norwalk’s (Obio) water-works supply, 
been inadequate and unsatisfactory, 
proved. The city council has passed an ordinance 
submitting of the people, at the 
April election, a proposition to issue $50,000 water- 
works bonds. This amount will place the works 
and supply in splendid condition. 


wherever used 
used for all kinds 


be a 


which has 
is to be im- 


to a vote 


The Babcock & Wilcox Company placed, from 
January 1 to March 5, orders for between 6,000 
and 7,000 horse-power of water tube boilers Many 


of the boilers included in these orders went to 
foreign countries—England, Germany, France, 
Scotland, Japan, Wales, Brazil, Ceylon, New 
Zealand, Spain, Cuba and India being included. In 
some instances the were the 14th and 15th 


from the same houses. 


orders 


The United States Government 
large tandem compound engine 
Navy Yard, and have asked for specifications from 
the different builders of the 
country. The plans and specifications furnished by 
the Hewes & Phillips Iron Works, Newark, N. J.. 
have been accepted by the Government engineers, 
and the bids made must be in accordance with the 
specifications and plans made by that firm. 

A special to the The owners of the 
twelve steel rail mills in the United States are con 
ferring as to how the output for this vear shall be 
distributed. It is estimated that the demand will 
be just half what it was in 1887, and that prices 
will be lower. These conferences may result ina 
revival of the combination which was 
Atlantic City two years ago, which resulted in an 
advance of prices when it was least expected by the 
railroad managers. 

The Page Belting Company, Concord, N. H., have 
issued a handsome and very complete ¢ ite of 
belting, lace leather. This catalogue not only de- 
scribes the different grades of goods they mannfac- 
ture, but also the kinds and grades of belting best 
adapted to different kinds of work. It gives infor- 
mation of value to those using belting, and can be 
had free on application. This company use a ma- 
chine, the invention of Geo. F. Page, the president 
of the company, forstretching the belts they make. 
In this machine the belting from the 
over and under a drums (being passed 
several times through the machine) and is stretched, 
by passing over large pulleys or drums, by traction, 
the same as it would be 
This isin addition to the 
manufacture, 


are in want of a 
for the Norfolk 


such engines in 


Tribune says: 


formed at 


rolls is passed 
series of 


stretched in actual use 
stretching it receives in 
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Machinists’ Supplies and Iron, 


New York, March 8, 1888. 

Tron—American Pig—The condition of the market 
shows some improvement since our last report, 
there being slightly more inquiry for near delivery. 
We quote Standard Lehigh brands $21 to $21.50 for 
No.1 X Foundry, with outside brands at $20 to 
$20.50. No. 2 Foundry is quoted $19 to $19.50 for 
Standard Lehigh brands, others at $18 to $18.50. 


* WANTED: 


** Situation and Help’? Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week's issue. 





“a. 


Wanted—Men to sell planes, see page 1. 

Wanted—A1 machinist who can do good work at 
moulding. O. E. Hughes, Aberdeen, Dak. 

Wanted—A draftsman of experience. Address 
Ames Iron Works, 38 Cortlandt st., N. Y. City. 

‘An experienced mechanical draftsman wants 
position, Address T-n, Box 454, St. Paul, Minn. 

Wanted—At once, % dozen machinists; good 
pay ; steady work. Clark Bros., Belmont, N. Y 

Situation wanted by draftsman ; college graduate 
and 2 years practical exp. A.O, W., Am. MACHINIST. 

Wanted—Foreman for boiler shop in a Western 
city ; give age, experience and reference. F., Am. 
MACHINIST. 

f Situation wanted by a first-class pe maker 
with good knowledge of looms and other textile 
machinery. Address Textile, Am. MACHINIST. 

Wanted—Experienced milling machine hand, ca- 
pable of having charge of milling job ; state age, exp. 
and wages. B’port Mach. Tool Wks, Bridgeport, Ct. 
F Wanted—By engineer of exp. with first-class En- 
glish and American firms, position as supt.; good 
draftsman and mechanic. Mechanic, AM. MACHINIS'’. 

Wanted—By energetic young man, situation as 
foreman blacksmith; large experience in heavy 
forgings on stationary and marine work ; good ref- 
erences. Blacksmith, AM. MACHINIST. 

Draftsman, fitter, pattern maker, experience man- 
aging engine and boiler works, wants responsible 
situation ; 11 years’ general experience ; specialty, 
soap making plant. Scoto, AM. MACHINIST. 

W anted—First-class mechanic, as supt., by a 
corporation making fine line of builders’ hardware ; 
must be a young man and a manager of men; all 
communications strictly confidential. Address Box 
1219, N. Y. City. 

Engineer (mechanical) desires appointment; ac- 
customed to charge of large engines and machinery, 
or to superintend erection of new work ; varied ex- 
perience ; English and American references. Ad- 
dress Welsh, Johnston House, Cleveland, 0. 

Wanted—A thorough machinist that has knowl- 
edge of steam machinery, to act as foreman of good 
manufacturing plant, in a city of 35,000; must take 
about $2,000 stock ; state age and experience ; fair 
salary will be paid. Box 85, Am. MACHINIST. 

Wanted—By practical man, situation as foreman 
moulder of iron foundry ; has had large experience 
as such inthe making of all kinds of machinery 
castings; understands all branches of the business 
thoroughly; best references. W. W., Am. Ma- 
CHINIST. ” ' , 
-Ww sid—A foreman for machine shop ; one who 
nar ees in building portable — sta- 
tionary engines and general repair work ; and 
who can handle men to best advantage. Address, 
stating expectations as regards to salary, P. O. Box 
C, Schenectady, N. Y. ae 

y 5) grass foundry foreman ; a practical man 
acta experience in making cored work ; 
must be a good mixer and capable of handling men 
to advantage in work ; will pay the right man the 
best of wages. Address, stating experience, etc., 
Brass, Am. MACHINIST. 

Practical man with large experience designing 
and constructing machines and tools for brass and 
iron work, good inspector, with method of kee ving 
cost account, experience in buying and _ selling, 
desires to engage with other parties ; references 
from present firm. Address B. W. AM. MACHINIST. 

Wanted—At the Can. Loco, Eng. Co., Ld., Kings- 
ton, Ontario, foreman pattern maker to take charge 
of their pattern, joiners and tender erecting shop; 
must be an experienced pattern maker, accustomed 
to locomotive work. Address, stating age,exper’nce, 
reference, and salary required. 

Wanted—A positions superintendent or foreman 
by a young man who is a first-class machinist and 
tool maker, also a good draftsman, and has had 
large experience in general machine shop practice ; 
a systematic and economical manager of men; best 
of reference. S., AM. MACHINIST. 

Wanted—In an interior town, a superintendent 
for an engine works ; must be familiar with all the 
grades of cheap modern engines and modern 
methods of producing good work cheaply ; a per 
manent position and good salary to the right man. 
Address M. A. L., P.O. Box 799, N. Y, City. 





+ MISCELLANEOUS WANTS. + 
Advertisements will be inserted under this head a 
35 cents per line, each insertion. 








Crescent Boiler Tube Expander; second to none, 
price in reach of all. Crescent Mfg. Co., Cleveland,O, 
The Creseent Link Belt Coupling; something new; 
sample free. Crescent Mfg. Co., Cleveland, O, 
Wanted—Special machinery to build; correspond- 
ence invited. Address Drawer F, Shenandoah, Pa. 
Wanted—Parties having machinery specialties to 
build, to correspond with. Box 75, AM. MACHINIST. 
Hard rubber blowing and pressing dies and mas 
chinery a specialty. EE. O. Chase, Newark, N. J. 
Wanted—Shafting lathe 24’ to 30” swing, to turn 
16’ to 20’. Send full particulars and lowest price to 


80 cents buys a practical pipe wrench for any 
purpose; Ambler’s pipe attachment for monkey 
wrenches sent by mail upon receipt of price. Agents 
wanted. A. A. Ambler, Springtield, O. 

A. C, Christensen, 26 Church st., N. Y., mech. and 
hydraulic engineer. Prepares designs of water- 
works pumping stations, drawings of steam pumps, 
pumping engines, gen. mach’ry and pat. drawings. 





IBRADLEY'S Uemce 
HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
- Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 













Established 
1832. 





~ 


any other Hammer inthe World. 


id HEATING Fonces 


Established 













With a manufac- 
turing experience 
of over half 
acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 
combining all 


all 
LA 


— lit, 


Pat. Aug. 30, 188 * 

For hard pi : oi the essential 
or coke. 

Indispensable in all 4 e/ements. 

shops to keep Bradley’s Cushioned Hammers and 

men fully employed and reduces cost of production, 


BRADLEY & CO., Syracuse, N. Y. 








ONE HALF TIME 
and LABOR saved by using 
thissolid, strong, durable, 
firm hold, quick-working 
Lever (Not Serew) Vise. Hasimprov- 
\ ed Taper-Pipe and other attachments. 
Sold by thetrade. Send forcircular, 

TOWER & LYON, 
95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 


MACHINE TOOLS 


Special or General, an 





size, for the manufacture of 


Ordnance, Locomotive, Marine and Stationary Sngines, 
Ships’ Boilers, &c., supplied to many leading Firms in the 


United States of America, 
Asquith’s Patent Radial Drills 


Unequaled by anyin the World. Send specification of re- 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 
Victor Colliau No. 8 Improved Cu- 


FOR SALE. pola. Having been delivered too 


late to set up for a special contract, we offer the 
above very cheap F. 0. B. our works. 

Dimensions as follows: Height over all, 32 feet. 
Drum, 84’’x8’, Stock, 60'x19’, 8’. Tap spout, 5’ from 
ground line; bottom of charging door to top of 
drum, 6’, 5’; lines up 46’ inside, to run 8 tons per 


hour. “Todd Pulley & Shafting Works, 
East St. Louis, Ill, 








THE HUSSEY RE-HEATER 


RE-HEATS EXHAUST STEAM. 


ha taltinidteshe 4 Mal, 

ead det [= 
ge 
Sabie? 

Fie 

an 

Z 





SSS 


— 


Super-Heats Live Steam, 
Heats Air or Water 


WITHOUT COST. 


The Hussey Re-Heater and Steam Plant, 


IMPROVEMENT CoO. 





Box 241, West Newton, Mass. 


A AAT? Ranacer, 15 Cortlandt St, N.Y. 








NEW 


WATER WORKS PUMPING 





GEO. 


95 & 97 LIBERTY ST., 


ENGINES A SPECIALTY 


“F. BLAKE MANF'G. CO. 


fa Uitoens E VERY VARIETY 
OF OF 





Lt a 


OuPLeT as 
Wren ain 







taencaun G8 ataren 


111 FEDERAL 8T., 


YORK, BOSTON. 











Care and Management of 


t 








a 


7 
"CBT on 


THE DEAN STEAM PUMP CO, 


HOLYOKE, MASS., 

New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUEFR, 





10in., 16in. and 22in. Planers, 
Pattern.) 


hand. 


MACHINE TOOLS ON HAND FOR IMMEDIATE DELIVERY. 


15in., 24in. and 25in. Pillar Shapers. 


15in. and 20in. Traverse Shapers, 


18in. x 6, 8, 10 or 12ft. Engine Lathes, (New 
10, 12 and 15in. Speed Lathes. 
Also our Forming Lathe for special brass work. 


Larger size Planers at short notice, 


A few 2d hand tools also on 


THE HENDEY MACHINE CoO., 


TORRINGTON, CONN. 





CHICAGO, ILL. 


The finest stock known for 


small taps, reamers, punchies, 
jewelers’ tools, watch and 
clock parts, &. These rods 
work freely, harden without 
cracking at low heat, and are 
Bh exact in size to micrometric 


measurement. 


All regular sizes from .013’'to 114" diameter in 12” and 36” lengths. Other sizes to order. 
MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 
PITTSBURGH, PA, 


NEW YORK, N. y. 





Saws. 
= on trial. 





~~ — a 


OUR NEW (8 in. 


Sebastian, May & Co.’s Improved Screw Cutting 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


167 West Second Street, 


POWE ENCINE LATHE IS NOW READY 





Lathes 





+4 


CINCINNATI, O. 





Almond Drill Chuck, 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington 8t., 
Brooklyn, N. Y. 





BUSINESS OPPORTUNITY. 


Having invented a system of electric lighting and 
the transmission of power by electricity that em- 
braces many new features, I now wish to associate 
myself with some enterprising party with facilities 
to put the system on the ceases. The apparatus 
has been thoroughly tested and gives an efficiency 
of 92 percent 1 have 800 lights in operation work- 
ing by this system which gives perfect satisfaction. 
Send for particulars. Address W. K. F., care 
AMERICAN MACHINIST. New York. 


TANITE jena a 


EMERY WHEELS and 
CRINDING MACHINES |! For Circulars address 


THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA 


Or. A. ROGERS, 19 John St, N.Y, 
POPULAR SCIENTIFIC BOOKS. 


An Entirely New Edition of 

A Treatise on the Use of Belting for the 
Transmission of Power, With numerous 
illustrations. ‘Third Edition, carefully revised. With 
Appendix. By John H. Cooper, M.E, 1 vol., demy 
octavo. Price, $3.50. 

Roper’s Practical Handy-Books 

For ENGINEERS and FIREMEN. 
Kach Work Fully Illustrated. 
By STEPHEN ROPER, Engineer. 
Written in plain, practical language, devoid of theories or 
mathematical formule, 

Engineers’? Handy-Book, The most compre- 
hensive and best illustrated book ever published in this 
country on the Steam Engine, Stationary, Locomotive 
and Marine, and the Steam Engine Indicator Price, 
$3.50. 

Hand-Book of Land and Marine En- 
gimes, Containing a description and illustrations of 
oe description of Land and Marine Engine. Price, 

3.50. 

Hand-Book of Modern Steam Fire En- 
gines, The only book of the kind ever published in 
this country. It contains descriptions and illustrations of 
all the best types of Steam Fire Engines. Price, $3.50. 

Hand-Book of the Locomotive, One of the 

most valuable treatises ever written on the subject, and 

contains a description of the most improved types of 

Locomotives in use. Price, $2.50. 

Instructions and Suggestions for En- 
gineers and Firemen, his little book is made 
up of a series of suggestions and instructions, the result 
of recent experiments and the best modern practice in 
the care of Steam Engines and Boilers, Price, $2.00. 

Use and Abuse of the Steam Boiler. 

*Containing illustrations and descriptions of all classes of 
Steam Boilers in use at the present day. Price, $2.00. 

Catechism of High Pressure Steam En- 
imes, It contains a fund of valuable information for 

“ngineers, expressed in plain, simple language. Price, 

$2.00, 

Questions and Answers for Engineers, 

Contains all the Questions that an Engineer will be 

asked when undergoing an examination for the purpose 

of procuring a license. Price, $3.00. 








the Steam 
Boiler, Of immense value to owners of Steam 
Boilers. Price, $2.00. 

Young Engineer’s Own Book, Containing 
an explanation of the Principle and Theories on which 
the Steam Engine as a Prime Mover is Based. With 
106 illustrations, 363 pages. 18mo. Price, $3.00. 
Any of the above works will be sent to any part of the 


United States or Canada on receipt of list price. 
Send Money in Registered Letter, P.O. Ord 


c er, or Postal Note, 
Descriptive Catalogues sent to any address, on application 
y 


ED WARD MERKS, Publisher, 








E. CLAXTON, Agt. 


1012 Walnut St., Phila., Pa, 








Receiver’s Sale. 
ATLANTA MACHINE WORKS AND FOUNDRY, 


T NLESS SOONER DISPOSED OF, THE ABOVE 
U works will, under the order of the Superior 
Court of Fulton county, and subject to confirmation 
by the same, be sold to the highest bidder on WED- 
NESDAY, the 28th DAY of MARCH, 1888, at 12 
o'clock noon upon the premises. 

Lot of land, nearly two acres, only 800 yards from 
center of Atlanta, fronting on Hunter and King 
pee and the Georgia railroad, with spur tracks 
directly into the grounds. Largest works in Atlanta, 
commanding the trade of the entiré South! The 
most complete plant in the South for manufactur- 
ing every variety of machinery, including engines, 
boilers, marble-cutting and pos -mining machinery, 
with other specialties, the demand for which is 
daily increasing. Substantial brick buildings with 
metal roofs. Apply soon for a bargain and easy 
payments. For full particulars address, 

W. H. SMYTH, Receiver. 








SAVE MONEY, 


BY BUYING YOUR 
STRArp JOINTS 


““ COOKE & CoO., 
22 CORTLANDT STREET, NEW YORK. 
WRITE FOR PRICES, 


Mentioning American Machinist. 








IMPROVED UPRICHT DRILL. 5 
BETTS MACHINE COMPANY, 
WILMINGTON, DEL. 
BUILDERS OF 
Metal - Working Machine Tools. 











f; 





EA 





Maronj24, 1888 
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NICHOLSON FILE COMPANY, Sole ars. of 





FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 


The above illustration represents a device in which files may be held for service in surface filing, and while in this con- 
dition READILY SPRUNG, in order to give, at the will of the operator, more or less convexity to the working face of the file. 
It does away with unusual care to obtain a true convexity or “belly” to file sides, and fact renders great service by 
enabling the operator to utilize the file to its full capacity. 

SURFACE FILE HOLDER No, 4, Adapted to Mold Files 12, 13, 14 In. Long. 
‘ ‘ iad Ld 5 in ay te ee 


4,35,.06. ** 
MANUFACTORY and OFFICE, - °*- PROVIDENCE, R. I., U. S. A. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
For Stationary Enginesand Pumps 








4 ofall kinds. Lubricators for Sin- 
a gle or Double Connection. 
g PRICE LIST. 
DQ Nos.... oss 1 re. | 3 
Price.......-., $10.00 $12.00 $15.00 
Ww Capacity ..... .| spt. | + pt. | } pt. 





NATHAN MANUFACTURING CO.., 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 

















Established in 1874, 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 
























For Sale 


[Pose om THE VOLKER & FELTHOUSEN MFG. CO. fr 

s | i MANUFACTURERS OF! Ay Factory 
BUFFALO DUPLEX STEAM) PUMPS. Prices 
BHU RUMANIA DSAGIp: MEUTANI Lisis eo Ne by 





LECOUNT’S 
NEW EXPANDING MANDREL. 


Machinist's Size. 





Amateur’s Size. 





Taking anything from 3g sacl on. 990 
° © 8 OOMc ccceccce ) ° 

tolinchinclusive. “=e 20 8 ig 44 

gi) Cee Creer ee 00 |. j _ Fine NF 8 Bocce ete cee eee: ngs *. 2 

. ” (with screws) 2 “8 ‘*. 82 

Patented Dec. 25, 1877. ” ey OE ES 


S ) 
iF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 


PARK MFG. Co. 


MANUFACTURERS OF 








Iron and Steel 


DROP FORGING 


34 | Of Every Description, at Reasonable Prices. 
| § THE R. A. BELDEN 00., DANBURY, OT. 

















; Beach 
mi: Street, | MONTGOMERY & CO., 
H Boston, 108 FULTON ST., NEW YORK, 
ennoe wass, TOOLS, SUPPLIES ano MACHINERY 
The Park Injector FOR ALL BRANCHES OF THE MECHANICAL TRADES. 
EJECTORS anv JET APPARATUS. : ies Seige: CR peed mate ch shemy of 





Dean Bros SL 









THE M.T. DAVIDSON-IMPROVED STEAM PUMP 
moe Bpavinson Steam Pump Company. 















A. Aller, New York; 8. C. Nightingale & Childs, Boston; Hensy I. 
Snell, Philadelphia; Thos. J. Bell & Oo., Cincinnati; Shaw, Ken- 
dall & Co., Toledo; The George Wortaageen Co., Cleveland; 
Goulds & Austin, Chicago; Kennedy & Pierce Machinery Co., 
Denver, Col.; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Manistee, Mich.; Jas. Jenks & Co., Detroit; Wickes Bros., East 
Saginaw : Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., St. 
Paul, Minn.; Rundle, Spence & Co., Milwaukee: Joshua Hendy 
Machine Works, San Francisco; Flynn & Emrich, Baltimore; 
Forbes, Liddell & Co., Montgomery, Ala ; Bailey & Lebby, Charles- 
ton, S$. C.: Pond Engineering Co., St. Louis and Kansas City; 
O. B, Goodwin, Norfolk, Va.; Columbus Supply Co., Columbus, O. ; 
C. 8. Leeds & bo., Minneapolis; H. D. Coleman, New Orleans.‘ 


Iron Castings for Dies, 


From 
Manufacturers’ 
own patterns 








FITCHBURG 
Machine Works, 


METAL-WORKING 
MACHINES. 


Office and Works, 


13 to 21 Main Street, 


A specialty, at 








Iron Foundry 
of 


T. SHRIVER & CO., 
333 EAST 56th ST., N. Y. CITY. 





FITCHBURG, Castings with nice surface and fine detail, for 
manufacturers of Silver Ware, Cane and Umbrella 
MASS. Handles, &ec ,&c. For information address as above. 


~ WARRANTED 
THE 


BEST PUMP MADE FOR ALL 


SITUATIONS. 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 












WHAT USERS THINK OF THE 


Hall —_—§—_— Duplex 




















We are using your Duplex pump and our fireman is tickled to 
HALL death with it; he thinks there is nothing like it and we also recom- 91 LIBERTY 
| mend it highly. Davis & Moork, Federalsburg, Md. 
STEAM STREET, 
| 
We herewith state that the pump bought of you June 30th, 188., 
PUMP 00., has been in use day and night and is working to our satisfaction. NEW YORK, 
It will give us pleasure to recommend same. 
Steam CHARLES COOPER & Co., Newark, N. J. 


Pump. 


/ New and Improwed 


TT ENGINE LATHES, 


Ww FOR IMMEDIATE DELIVERY. 
; THE MULLER MACHINE TOOL COMPANY, 


8th and EVANS STS., CINCINNATI, O. 











SEND FOR CATALOGUE (KE.) 


P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


THE 
Association of Engineers 





oF 
WAYS AND COMMUNICATION, 
oF 
ST.PETERSBURC,RUSSIA. 
Having specis! Government charter 
favoring negotiations on a large scale 
and doing already a heavy business in 
Europe, invites American Manufact- 
urers, Inventors and Engineers of all branches to participate 
in the permanent exhibition at St. Petersburg with first class 
prospects of doing a profitable business. 


GENERAL AGENT FOR AMERICA, 
A. WARSCHAWSKY, 


a om Me wii 14 Dey 8t., N. ¥ 
gor a ngeipti * _|UNION STONE COMPANY, 


ROOTS’ NEW - 
ACME HAND-BLOWERS.| 4.) sawrey sr. 96 JOHN ST. 


Slow-speeded, Force-blast. Durable, 
BOSTON, MASS. NEW YORK. 





P. O. Box 8,348. 








Compact and Cheap. 
arid Foundry Blowers, Gas Exhausters, eto. 
fs TOWNSEND Gel. Agt ) 22 CORTLANDT ST 
COOKE & CO,, Selling AgIs,5  xewronx. 


in Writing, Please Mention This Paper. 


FOR BELTS 


1% in. wide. 
q « “ 





Se 
BEAUDRY’S 404 
DUPLEX 
Power Press Wooten 
COMBINING ee 
PRESS, SHEARS Wheels, 
AND PUNCH. All Sizes 
to Order. 


BEAUDRY & CO. 


(Formerly of Beau 
dry’s Upright Power 2 R 
Hammer,) Wooden Wheel Polishing Machine and Floor Belt 
Scle Manufacturers. Attachment combined. Can furnish either separ- 
Also manufacturers of ately, if desired. 





ike rononss : : 
- Endless Polishing Belts made to Order of any Length and Width. 
Room 4, MASON BD, ndless Polishing ma 0 any Length and Width 
70 KILBY ST., 


Boston, Mass. SEND FOR CATALOGUE. 








THE BEST 


INJHCTOR., 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising and Forcing Water and other 
Liquids, 


RR’ Ge. CO., PHILA., PA. 
CATALOGUES FRED. 


“LITTLE 
CIANT.” 







RUE 





STEEL BALLS HENRY CAREY BAIRD & CO., 


FOR ANTI-FRICTION BEARINGS, Industrial Publishers, Booksellers and Importers, 
OF BEST CAST STEEL. 810 Walnut St., Philadelphia, 
HARDENED GROUND & B URNISHED. vw Our New and Revised Catalogue of Practical and Scien- 
8-16” to 8" Diameter. tifle Books, 80 pa es, 8vo., and our other E catalogues end 
Samples and prices on application. Shes tats teas ae ed nal Lc a a 
SIMONDS ROLLINCG-MACHINE co part of the world who will furnish his address. 
FITCHBURG, MASS. 


——— ORTHINGTON 
JOHN WILEY & SON Hebei hig PUMPING 


SCIENTIFIC AND INDUSTRIAL WORKS. MACHINER 
Send for Catalogues and Circulars.—Free by mail. HENRY R WORTHINGTON 
7 ’ 
NEW SELF-SETTING PLANE. NEW YORK, 


Sample sent as per Circular. 





















Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 





















MADE BY San Francisco, 
The Gage Tool Co., 4 
== f as 
: = Me =} 
Vineland, ae 
— 5 = 
BS 
N. J 7 3 
a a) 
Z ae 
—__——— - — — _— _ — See 
Fifth order trom Widdicomb Furniture Co., Grand Rapids, 3 
Mich: “ Please ship us 6 more of your No. 2 Self Setting oS 
Smoothing Planes. As soon as we commenced buying these —_ 
Planes from you, about a year since, we found them almost 
jndispensable, and our men like them very much.” , 

















AMERICAN 





a 


MACHINIST Marcu 24, 1838 








A PHOTOGRAPH OF A 


6 H. P. HARRISON SAFETY BOILER 


WILL BE MAILED TO ANY ONE INTERESTED IN 
Safe and Economical Steam Plants of Small Capacity. 


e Address, Germantown Junction, Phila delphia, Penna. 
535 A VALUABLE BOOK for EVERY 


iT ' EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


Manufacturers of 


WATER-TUBE BOILERS, 


107 hope St., GLASGOW. 30 Cortlandt St. NEW YORK. 


-s eeerenrnee 





— 


for ees _Tumbling Barrels, 
PUNCHING IRON AND STEEL 
> Henderson Bros, 


LL; MANUFACTURERS, 
Waterbury, Ct, 


END FOR CIRCTILAR 


WPESTCOTT CHUCK 60, tm Oneida Stam & opin Foundry Co, QWRIDA, wy 


Manufacturers of all kinds of 


LA TH E_ AnD DRILL 


Under Westcott*s Patent, 

Capacity Little Giant Improved. 

ee holds 0to 4% inch. 
Sow oi. “Oto i . 


Otol "e 


Send for Catalogue, | * as" * eet: 


BEST SYSTEM 







_NEW STANDARD _ 








FOR BOILERS 
BRIDGES, SHIPS, &c. | 




















This System of Feed Water Heater is the Best | | MONEY “t'P AT ENTS 
, ; : | Inventions and experiments, might have been saved had 
| Faden on Patents ned Inventions. ty Hanyer L- 
| Hopkins. A Practical, Legal and Business meas for De- 


| veloping, Patenting, Pe rfec ting, Manufacturing and Oper- 


| ating Inventions. Compiled from a life of experience. It 

is the simplest | contains in plain words and condensed form the law and 
Hy EATER | facts of the following and over forty other subjects : 
| Intrinsic Value of Inventions, Scientific Aid, Abandon. 

on the system. | ment, Joint Inventors, Joinder of Inventions, Defeating 


| Patents, Want of Means, Undivided Interests, Lost 
Has Straight Tubes | Opportunities, Locations, Introducing Inventions Licen- 
ses. Partnership, Infringements, Validity of Patents, 

Withre liable provision | | Damages and Profits, Kmployer and Employe. Many a 


ill | poor inventor might be rich, if_ he would heed the rules 
for expansion, and wi and law (400 cases) presented. Don’t spend a cent without 


FY | first reading this book, to know “ what to do and what not 
HEAT AND PURI | to do,” and avoldexpensive and fatal moistaives, ; i et 
| paper, 5Oc,; stiff leatherette, stamped in golc yy 
THE WATER. mail prepaid. CHAS. J. JOHN NSON, Pablisker’ 
EQUAL TO ANY 105 Madison st., Chicago, Illinois. 
With same Feet of Heat- 


ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and 
Feed Water Heaters, to 


BridgeportBoiler Works, 
Bridgeport, Conn. 
Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo, 





BOILER EXPLOSIONS and 
damage from too little and too much 
water can be obviated, while securing 
economical results, by using the RE- 
LIANCE SAFETY WATER COLUMNS 
Warranted and sold by Boiler Makers 
and Dealers gga sen 

¢@~ Send for Illustrated Price List. 


RELIANCE GAUGE C0., « 
27 EUCLID AVENU 
CLEVELAND, OHIO. 


STEAM 


gn” ‘The Bate cenenaron 


Generates steam rapidly and economi- 
Mh? cally. Constant_circulation of water. 
Easily Cleaned. Furnace produces per 
fect combustion. Best ev pees e duty. 
Material and workmanship Al. Large 
number in use, 





















sarees” TWIST ORILL euUee,|HORTON CHUCKS | 


Fine Machinists’ Tools —E. Boston, Mass—Send for (Circular CHUCKS, both 8 and 


° ° 4 Jaw, from 4” to 42”. 
Hydrostatic Machinery | comsrnaTION CHUCKS, bon 3 
and 4 Jaw, from 6” to 42”. 



















ia, IMPROVED 4 JAW INDEPEND. 
pincues, | ENT CHUCKS, from 4” to 30”. 
ACCUMULATORS |.,.CA2 WHEEL CHUCKS, trom 21" 
y | to 42” 
pe CUTTING-OFF MACHINE 
VALVES CHUCKS, from 4” to 
FITTINGS, FULL LINE of .. Ser Chitin. 





Vault Elevators, he., &o. &@ Send for Illustrated Price List. 


watson & sTiuman, | THE &. HORTON & SON C0., 


204-210 E.43d St., New York | WINDSOR LOCKS, CONN., U. S. A. 


ECCENTRIO 


IN STRENGTH, 
ACCURACY 
SIMPLICITY OF 


MFR'D BY THE > ETTI CONSTRUCTION 
HOGGSON M aft C O. S 72 PAGE CATALOGU} 


AND PRICE LIsT 
Vey £51. 1849 i 














UNIVERSAL! Gs for Illustrated Price List of Fime Teols, 
INDEPENDENT ! manufactured by Standard Tool Co., Athol, Mass. 








Any Tool we make will be sent by mail or express tc 


MAILED ON APPLI 
any pha all charges prepaid, on receipt of price. 


H AV EN CATION. 












WM. T. BATE & SON, 


Sole Manufacturers, 
Conshohocken, Penn. 


WORKS. P.DELANY 


En “WEWBURCH. NY 


Y DESCRIPT 
s of EVER Te ALE 


” IMMEDIATE DELIVERY, 
THE WAINWRIGHT M’F’C CO. 


65 and 67 Oliver Street, Boston, Mass., 


MANUFACTURERS OF 


Corrugated Tubing, Feed- Water Heaters, 


Condensers, Filters, Expansion Joints, Radiators and 
Water Purifying Plants for Steam Boilers. 














SEND FOR ILLUSTRATED CATALOGUE, 


BEST CHARCOAL IRON STANDARD 


Lap-welded BOILER TUBES 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 














THE 
na 
: 4 
' 4 Section of Copper: -Wire- Sewed I. ight Double Reltine. specially ad: he dt to use on cone 
= pulleysand other hard places. Manufactured by the PACE BELTING CO., Concord, 
8 Also manufacturers of Staple and Special Grades of Leather Be Iting, the 


‘HERCULES’? Lacing. Send for Catalogue No, 2 


Sterling Emery Wheel Co., 


—~—L. BEST, Manager, 
MANUFACTURERS, 
22 Warren Street, New York. 


Girc yt Pa TNA BRAND”? Lacing, aud the 
THE NATIONAL 


FEED-WATER 


HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fab . 
enheit by use of exhaust steam 
Our prices are low and rea 
sonable, and we aim to supply 
the chea; wet, beat and most effect 
ive Heater in the market. Six- 


teen sizes. 10 H. P., $20; 100 E. % Foundry 
P., $150; 500 H.P., $600. Iron. = : 
Brass . Cc cone Coils and a 

ends made to order. = 
Circulars and price lists = F LU ihe 


i. ~~ sent on application. 
SEND FOR LIST OF USERS. 




















Our Wheels for Machine Shop 
Work and Tool Grinding 
superior to all others. 








J- WW. DENNIS, 
14 WEST SENECA STREET, BUFFALO. N.Y. 


Universal Center 
Grinder will grind 
any Short Job in 
th Lathe, as well 
as Lathe Centers. 







“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


ane A CONN. 


THOS. H. DALLETT & C0. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 

















Hand Drills 
‘ : ’ Ww 
Boiler Shell Drills, NEW WATER SACKETED— 

Light Drill Presses, uPiiA FURNAC 
Special Machinery. Wey KEIM'S New 

ater JacKete ‘u 
SEND FOR CATALOGUE. y, Snore Ry ey 
soe wo (ATHLOGUE OF T00| See 
NE Ww — LOR <> ing in metal 
9, MOLTEN and feel, It 
And Supplies sent free tc» any address on receipt of Ten METAL is especially 
Cents in stamps (for postage. oo adapted for 


the use of 
stove, brass 
and iron 
founders, 
also for the 
taeatment of _ oO.. bronze, copper and bell 
metal. It is so constructed that by the addition of 
1‘ per cent. of aluminum a steel casting can be 

roduced. It requires little, if any, repairs,and the 

ottom need not he dropped for months. Estimates 
furnished for portable reduction works for the 
smelting of gold, silver, lead or copper ore. Assay- 
ing and analyzing promptly attended to by the 
pe — es hemists. Your correspondence is solicited. 

1s ARTSEI r illustrated catalogue 


INSIDE & | our. The HARTSFELD FURNACE GO. cikaMitee’s, 
W. C. YOUNG & C ee ECONOMICAL STEAM BOILERS 


Engine Lathes, Hand Lathes, | sex: ro oe 3 
FOOT POWER LATHES, SLIDE RESTS, Ete. a Pond Engineering ; Ss 


TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPERShank Drills ACCURATELY. 


3 sizes: 14’, 14” and 3g”. 


TRUMP BROS. MACHINE CO., 


WILMINGTON, DELAWARE. 


Cosgrove’s Patent Universal Vise Chuck. 


For Milling Machines, Planers, Shapers, 
Drill Presses, Etc. Complete in every particu- 
lar. Trunnion and Base Graduated, admitting 
of great Ane of positions and for registering same, 
Steel Jaws inch «2 2 inch. Will stand hard usage. 











‘ 





CHAS, A. STRELINGER & C0., Xves Detroit Mich. ChopBant 





SMOOTH 




















Write for Prices to 











National Pipe Bending Co, + 
Hn cerea.." Evansville Spar Mining Go., Evansville, Ind. 


aa NEW HAVEN, CONN. 





PEDRICK & AVER, 1025 Hamilton Street,  - Philadelphia, Pa. 















| | | ez || = 
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WORSE TWIST DRILL AND MACHINE COMPANY, New Bedtora, ston. 


Morse Patent Straight-Lip Inerease Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





CURTIS & CURTIS, 
Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct.,U.S.4, 
MANUFACTURERS OF 

The Forbes Pat, Die Stock, 
Pipe bay Rwy Threading 
A portable cutting and thread. 

ing Eeonine with ich one mar 


can with ease thread pipe up to ab 
inch diam. No vise is required. , 


Sendfor Illustrated Catalogue. 


EIS 
M ACHINER yo 
For Reducing & Pointing Wire 


Especially adapted to pointing wire rods and 
wire for drawing. 

r‘or Machines or information, address 

the manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 
SOLDERIN 


Steel 
may be done without 


causing R U ST 


by using our Mon-Corrosive Soldering Fluid. 


Sample Bottle, ey for 10 Cents. For sale 
by all dealers. 


STERLING ELLIOTT, NEWTON, MASS. 











Iron and 





We are making a specialty of 

4 Inch ENCINE LATHES; 
And are selling them at such very low 
prices that even the Povyerty- 
Stricken can afford to buy them. 

Don’t sleep another night until 
you write us for Phototypes and 
Prices. S.AshtonHand Mfg. Co, 


Toughkenamon, Pa. 


UPRIGHT DRILLS 


A SPECIALTY. 
ALL SIZES 


” Patent (uick Return 


ae Improvements. 


sper For Catalogues 
and Prices, 
pthc 










Cor. Front & Pike Sts. 
CINCINNATI, O. 


“COMPLETE STEAM PUMP 
-ONLY SEVEN DOELARS => 
DEMAND THIS\ PUMP 
(eo) am 0610) =| 
DEALER 


yy OR WRITE | 
TO US FOR PRICES.: 
Van Duzen’s PATENT 


* VaNDUZEN & TIFT. 


SOLE -MAKERS 
CINCINNATI, 





a 





F. E. REED, 
1 Worcester, Mass. 





NGINE Lathes, Hand Lathes, Foot Lath ht Drills, 
£ g Machines. Ae Agents, WA ANNING, 








MOORE, 111 

Mid i i a ao i 
= fa, ] corrinateicnton® svRACUSE,N.Y § 

Te SE PO Pe 








MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, 


SYRACUSE, N. Y. 





LATHES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y. 








Emery Wheel 
L_. Surfacing Machine, 






give solid 


bh pported, that it 


used, and table is easily 


justed to wearing 


5 away of wheel. 






Base of machine has sufficient flare to 
Write for Circular, 


"3 floor foundation. ‘lable is so su 
ad 


‘IELD GLUE AND EMERY WHEEL CcO., 
SPRINGFIELD, MASS. 


TR 
I 
— 
¥ 4 
2 
= 
-_ 





“Eclipse’’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
\% to 2-inch. Easily carried 
about. ial 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
eficient 
machines 
Sor cutting 
= large 
PIPES, with which one man can 
easily cut off and thread 6-inch pipe. 
No. 2 Cuts and Screws 2% to gin. 





No.3 “ ‘2% to6 in. 
it will pay vou to write us for 
particulars. 


PANCOAST & MAULE, 
(Mention this paper.) Philadelphia. 
Me We also build Power Machines. 


RIGHT pyre 
P SIZES URLS 


20-23-25-28-32-36 


\URRIERAONYDER 


Me 00 NICS eKWORCEST a at MASS 


L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


Iron Working Ueatinen = eas 



















,,Jmproved Iron 
Alaners & spe 
ia ity. Feed, pat- 
«d Feb. 9, 1886. 
Be t t Shifter, pat- 
ented No 2886. 


140 U sine St. | 
Worcester, { 
Mass. 





rT N 
Se ER CRIT Ones. a 


& STEELSPRINGS. NENYORK CITY 


STEEL WIRE Ofray P 


234 w. 29.5 











10) B. <0) 







FOR CEARS. 


Can be recovered and run through 
several times, 





Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 


NEW. HAVEN MANUF’G €O., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc. 
William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
Wr Oulvert, Cincinnati, 0. 

Send for circulars and 
prices. 























SEND FOR CIRCULAR. 


1 SAONDERS” St, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





Baker’s Common 
Sense Oil Filter. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole, operation 
is wisible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
e first year, if a little pains is taken 
to catch ‘the waste oil from your 
Engine, Dynamo, Shafting, etc. 
etc. Mz mate uctured and for sale 
by CHAS, F, BAKER, | 


223 Third i * B., MINNBAPOLIS, MINN. | 
















I 








a ad Ml 
<~—- 


Pr i LS. STARRETT, 


: Manufacturer of 
/\ 
r 





fy 








FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST, 


























ee 1A ' “SE .. K)} ? ait 
f | AIAN AT tiutnln ut jiu! } u 











qi MACHINERY (0, 


CLEVELAND, OHIO, 


Manufacturers of 


Also Separate Headsand Dies, 
y Send for Catalogues and Discounts. 


Agents, Manning, Maxwell & Moore, New ims 






“ACME ’’ 
Single & j ] PAT. DEC, 6, 1882. 
poss. s Automatic Boltcutters, PAT. DEC. 4, 1888. 
Cutting from 3-8 in. to 6 in. diameter. PAT. AUG. 26, 1886 








‘PATENT 


CYLINDER SIGHT 
FEED CUPS, 
Government Regu- 

4 pote 


Pop Safety 





J. E. LONERGAN & 





Valves for Stationary, Marine and Locomotive Boilers, 
—Manufactured by 





CO., Brass Founders & Finishers, 


211 RACE S8T., PHILADELPHIA, PA. 








MACHINISTS’ 
Pattern Makers’ Tools. 
STURTEVANT BLOWERS AND EXHAUST FANS. 


U. BAIRD MACHINERY CoO. 


Pittsburgh, Pa. 





TOOLS AND SUPPLIES. 
Boiler Makers’ Tools, 









The Lightest, Strongest, 
Most Durable, Eas est 
R___. Working, and in every way 
THE BEST 


Portable Forge Made, 





— Buffalo Forge Co., 
—S BUFFALO,N. ¥. 


DRILL GUIDE AND STEADY REST. 
QUICK CENTERING. 
TRUE DRILLING. 





For guiding twist be Gute d drills, | £ 


for lathe work. Vill keep the 
drill from shitting R. 2 ¥- 
holes are in castings. 

Send for Circular. 


ENERGY MFG. Co.,, 
1115 to 1123 So, 15th Street, PHILADELPHIA, PA, 


SHAPING MACHINES 


FOR HAND AND POWER 
6”, 8" and 10” Stroke. 
Adapted to All Classes of Work 
to their Capacity. 





Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 











PP. BLAISDELL & CO. 


Manufacturers of 





Machinists’ Tools, 


WORCESTER, MASS. 





PATENTS 


P G. Du Bors, Patent Att'y, 916 F St., Washington, 
D.C. Good references. Send for pamph let. 


BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 
IRVIN VAN WIE, Prop., 
SYRACUSE, N. YF. 
VERTICAL, 


Horizontal & Suction Pumps. 


Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty. 


HARLES MURRAY 


BX ENGRAVER on WOOD | 


SANN ST. #* NEW YORE: 


\ BEVEL GEARS, 


\ Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 
BREHMER BROS. 
440 N. 12th St-., Philadelphia, Pa. 


SEND FOR CATALOGUE. 
/WORCEST ER MACHINE SCREW co. 





























Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 


GAGE MACHINE WORKS, 


Waterford, N. Y. 








-§ Manuf’r’s of 
7 Th FOX, TURRET 
ie = Load Speed Lathes 
) fe MN Brass Finishes 








WE ARE STILL RECEIVING 


Orders from the Southern Cotton 
Co., who long 


ago adopted our Reducing Valve 


Oil Co. and American Cotton Oil 


as the standard in 


their large mills in all parts of the South. 


MASON REGULATOR CO., Boston. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING [RON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Sel f-Adjusting Injector ‘of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tao Asura 


OHIO 
Double, 


Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


 Funches and Shean co) 


Over 300 Sizes. 











Single, Angle- 










= ALSO 
Power Cushioned Hammer. 











77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.T RADE MARKS 


PHOSPHOR-BRONZE 

INGOTS, CASTINGS & MANUFACTURES. 

THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
») BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 


THE BECKETT & MCDOWELL MFG. CO. 


ARLINCTON, N. J. S. A. BeckeTT, GEN’L MANAGER. 


IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


Having Extensive Foundry Capacity, we are prepared to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE: 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, “Pure Carbon Bronze.” 


CARBON BRONZE 6O., 


SOLE MANUFACTURERS, 


388 WATERST., PITTSBURGH, PA. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 


JAS. HUNTER & SON, 
North Adams, Mass. 


\MHITES FLEXIBLE METALLIC FILLE} 


For use of Pattern Makers and Architects. 


HOWARD WHITE, 44 N, 4th PHILA 
” ” 
de 0 ARG 
Samples, 
VOLNEY W. MASON & C@Q., 


Friction Pulleys, Clutches and Elevators 
PROVIDENCE, R. L 


J.A.FAY & CO. 2m 


= ORIO, U.S A’ 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and shaping, eto. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing "Machines, Spoke and Wheel 
E Mechinery. Shafting, Pulleys, etc. 
7 Gn aee highest standard of excel. 
ence 


~ Wa DOANE, Pres't, 


T0 ENGINE BUILDERS. 
We now make a 
HORIZONTAL DRILLING 
and BORING MACHINE, 


The best tool of its kind, and we invite you 
to send to us for photograph and price. 


The Newark Machine Tool Works, 


NEWARK, N. J. 


| 


Ii spho bre Tye 

















FRICTION 


UNIVERSAL RADIAL: 


RADIAL DRILLING MACHINES 


THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


oz PRICES$450.°& UPWARD 
SOUNIVERSAL RADIAL DRILL CO 


NCINNATI 




















BEECHER & PECK, CONN. 
[o) ee 10), | 


DROP BORGINGS onsite 


BEECHER & PECK, NEW HAVEN CONN. 











——~THE-—— 
Powell Planer Co. 
Manfrs, IRON PLANERS, 
Worcester, Mass. 






D. L, LYON, Se0'y 











OSGOOD DREDGE 00., - ALBANY, N. Y. 


BALPE &. peacon, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN EX. HOWE, Secretary and Treasurer. 


Manufacturers of 
ITCHIN ERRICKS, 


REDCES 
LO MACHINES, LU Etc., Etc. 


Excavators, 





om _OOMBINATION PREBDGB.-— \ 


“BEMENT. MILES 


BUILDERS OF 


RAILROAD SHOPS, 


BOILER SHOPS, BRIDGE 
WORKS, ETC. 


PHILADELPHIA, PA. 


METAL-WORKING MACHINE TOOLS, 


LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 


& CO, 









r 






of work perform 


best makes 


The Open Side Iron Pars, 


Pg for , bang om of Machine Work, 


PXTR! HIDE an ont tea 
tating the Large and Costly Planers of the 
regular style. 


The QUALITY and QUANTITY 
+ —? on these 


UNEXCELLED by ‘that done on 
the modern tools of the very 


Prices, phototypes and detail- 
m™ ed information on application. 


DETRICK & HARYEY, 


- Baltimore, Md, — 
These tools are driven by the Sellers’ Spiral Planer Motion. 












e amount of the 
WORK necessi- 









be 0 


ite AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor, 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal Cineinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUF FALE, NM. XY. 














THE 


GOLD NEDAL 


Awarded the Waterhouse System of Electric Light- 
ing at Mechanics’ Fair, Boston, December, 1887. 

We positively claim an improvement in Electric 
Lighting. INVESTIGATION INVITED. 


ARC LIGHTING. 


INCANDESCENT LIGHTING. 


WATERHOUSE 


ELECTRIC AND MANUFACTURING CO., 
FACTORY, COLT’S WEST ARMORY, HARTFORD, CONN. 





Te. Years with the Indicator.”— 
2 vols. On. a Se. Pray, JR., C. & C. E. 

ix thousand sold. J. Wiley’s 
Sous Baer 39 N. Y., or Thos. Pray, Jr., P. O. 





Box , Boston. Mass. 
EAGLE &€@ 


ANVIL 
“93 WORKS, 


Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 
rante and 


‘ower price. 





No more trouble with Loose Pulle + 
ORMSBY’sS PATENT SELFeLUB 


@ business. Can be used on old ornew 
shafts, and in any peaen. 
for circular and price 


GLOBE LOOSE PU ULLEYCO. 
Covington, Ky. 








| LIONAL 


THEBES : 


PREMIUM-AT- EVERY -& “EXPOSITION 
— CATA LOGUES:ON-APPLICATION — 
HEADERS. 
INTER 


BOLD # 
~aBNET eateYP PSE TERS 
> CARRIAGE: BOLT: MACIIINERY < 


HOT & colo “AUTOMATIC NUT & WASHER-TAPPERS- OF EVERY STYLE 


WIRE‘ NAIL: MACHIN ES 


THE ONLY SPECIAL! 


FURNISHING: “COMPLETE: PLANTS 


NTHE.VU 


theNATIONAL MACHINERY (o 





CATED PULLE . BEARING settles 
Send 


















SENSITIVE DRILLS. 


NEW STYLES. 
GREAT IMPROVEMENTS. 


a GANG DRILLS. 
0, Three and Four Spindles. 


oe Ay in these drillsare driven w ite 
belt made endless, no lacing, and 
tightener pulleys for adjusting tension pro- 
No more trouble from slack belts, 
slippage, uneven motion from lacings or 
time lost taking up belts. 
ALWAYS READY FOR USE 
















and superior to ony ey le fadie évitt 

made for drilling fro 004 LoS 4inch 

ses SPINDLE Drillimproved ye r 
in use. Send for catalogue. 


DWIGHT SLATE MACHINE C0., 


HARTFORD, CONN. 





| apatys’ MAL oe 
1) % RIDGE 





ENGINE. 


12 Sizes. 
1 to 60 H. P. 






Thousands 
in use in 
Europe, 
and over 
one hundred 
running in 
N. Y. City. 


Korting Gas 
Engine Co., 


a, 6() 4.4 
New Yor 





faction 
guaran- 





































Warc 


NEW 





sHLE' 


Bale Lio 
— 








LO 


al oe 
speci 
attac 
in'sp 























ht- 


ric 


a | 


drill 
oles. 


Over 


10 





- A! 
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NEW TANGTE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H. P. 


These engines are the combined result ofdong ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
= 12to 100 H. P. for driving Dynamo Machines a specialty. 

Tllustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, §N. W. ROBINSON, cor. Clinton & Jackson Sts., Chicago, Ill, 
SALES AGENTS: W. L, gl NPSON, 18 CORTLANDT STREET, N. Y. {ROBINSON & CARY, St. Paul, Minn. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
fale Licensees and Manufacturers for New Jersey (South of Trenton), Hastern Pennsylvania, Delaware, Maryland and Virginia, 


THE ALBANY STEAM TRAP Co: S 


BUCKET AND GRAVITATING 


TRAPS. 


Automatically drain the water of 
(eK condensation “rom HEATING COILS 
and return it to the boilers, whether 
the coils are above or below the water 
level in boiler, ioing away with pumps 
and other mechanical devices for such 
purposes, Send also for Circulars of 
Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, and 
Water Circulator and Purifier. 


~ Albany Steam Trap CO$P3"Y ~~ Gravieating 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


88d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 


GUARANTEED Fo. Setanta ANY thesume wor — 


WILSON’S 
SPEED CONTROLLER, 
As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co, 


~ BUILDERS OF 
CORLISS ENGINES, 


BOILER MAKERS AND 
BRASS FOUNDERS, 


Wilmington, Del. 


LODGE, DAVIS,& CO. 
CINCINNATI, 
OHIO. 



















































Saws will cut Iron and Steel b> 


Ty hese Hack $ 
yond all expectation. 
Iron working mechanics everywhere must and 


will use them. They do the work of files at onc- 
tenth the cost, and in one-tenth the time. Onc 
Patent Nickel-plated Steel frame, and one dozen 
8inch Blades, sent by mail, prepaid, on receiyt 
of $1.50. He irdware dealers will furnish them at 
at the same price. All saws marked witha star, 
and bearing our name are fully warranted. 
MILLERS FALLS CO., 
93 Reade Street, New 





York 













attachment, Compound rest, lt 5-16” hole 
in spindle, etc. 


MANUFACTURERS OF 


CABINEI TURRET, 
FOX MONITOR, 
SQUARE ARBOR, 
TURRET CHUCKINE, 
and HAND FOX LATHES, 


MMT % ? NAMA I _- Hl 


15x6 Fox Monitor. 


VALVE MILLERS, COCK GRINDERS, 





("See special adv’t page 16. 4c§$ SLIDE RESTS, ETC. 

















MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 
*Uu VaRiETe 
Sizes Varying from 
80 to 2000 Horse Power. 
Herizontal or Vertical, 
Direct Acting or Beam, 
Condensing ,Non-Condensing fem 
or Compound, = 
Send for Circular. 























or ENGINES 
AG “in Hich Tressure 

ee Comp 
C TUBULAR BOILERS. © 
_ OEO-A-BARNARD 


“AGENT - 





Ecipse Carlss Engine 


Non-Condensing, 
Condensing, 
Compound, 
40 TO 1,000 H.P. 
Send for Circulars. 


E.P, HAMPSON & C0 ow 

36 CORTLANDT ST.,. 
NEW YORK, (| 

Sole Eastern Agents. 





.. J. TIERNEY, 





FRIGK COMPANY, Builders, 


WAYNESBORO, PA. 


it GENUINE 7 CORLISS.” 


20 NORTH “CANAL STREET, CHICAGO, WESTERN ACENT. 





CO RB giiss 


- uot wt 
STATIONARY BO/LERS, 
GENERAL MACHINERY, 
‘RO, ; 
V AND BRASS cast 


YORK OFF, 
ow Room 6, Ce 


COAL AND /RON EXCHANGE, 


Robert Whitehi Cry 









OIL ENGINES. 


For Printers, Steam Yachts 
pumping water, sawing wood, 
making ice-cre am, Carpenters 
Mechanics. 1to5H.P. Fuel 
Kerosene No dust. Auto 
matic in fuel and water sup- 
ly. Illustrated Catalo, 

. ee. Mention AMERICAN Ma 

CHINIST. 
SHIPMAN ENGINE CO., 


92 Pearl St., Boston, Mass. 


























— ~ 
THE PORTER-HAMILTON,| soHN McLAREN, 
ac ine 00'S. he CORLISS 
o 
New and Second-hand, on Hand. Engines, 
in.xé6 ft, Engine Lathe, new AIR 
ities ft “ Biatedell “ 
in.x6 C) 
lb in.x6 ft. ad Porter, ; Al. : Compressors 
Eeincen  % «= adaenert, | goodesnen . tect a = 
in.x ridgeport, as new. — . 
16 tn.xt : Blaisdell, ° oe The Best Engine in America for Heavy Work. BOILERS, 
in.x7 ft. att 2 ; 
U8 in x HS bad — bisisdel) } yee WILLIAM TOD & co., 
Sin.xs & 10 f : ow 
big at hag hg Engine Lathe — new YOUNCSTOWN, OHIO. 
8 in xs Dela tt. Bridgeport, 
Min.xl6 ft. New Haven, good order 
22 in.x12 ft. “ Niles, 2d hand. wooD- WORKING MACHINERY 
= in.x 24 ft. “ bd nant it, 2d hand. 
6 in.x12 ft, “ righ new. 1 
%in.xlz ft. 14x16 ft. K. Lathe, _ & Scott, new. roe pray pet ae 
4 in.cuu ft. EMoeine Lathe, Niles, good as new Factories, Cabinet Works 
50 in Pulley Lathe. Niles, good. and General Wood-Work- 
Rin. x42 in Planer Bridgeport, new ing. Send Stamp for II- 
bin x42 in, « Hendey, good order, lustrated Catalogue to 
#4 in.x4 fu, bad Pease, new. R ' 
Bin x5 ft" “ Hendey, new. ollstone MachineCo, 
x7 ft. “ rette new. , 3 
in. x8 ft. sag powes é Phillips, new. 45 WATER ST., 
80 In.x8 ft. “ Powell FITCHBURG, MASS. i . . 
ai Shaper, Traveling Head, new. 
ewes ips, - ’ : : ines Tad = = . 
iin Stroke, 0 ft, Bed, Trav. Hond Ghaper, Barr, At Brandon’s Piston Ring Packing. pom 
Min, aor Wolcott . STEARNS M’F’G. COMPANY 
64 Perfectly balanced against un * J 
3 Sigttee, Machine, Wire Food. Bm, & Whitney - que prenaae am, all dire eee. ERIE, PA. 
18-20-23- 95-2 il) Preservesbotbcylinder andrings 
xe Sorew re J . “Jones & Lamson Allows no waste by eithe . trio: ENGINES from 15 to 400 Horse Power. 
°. 2 Die Sinker, Pratt & Whitney. new. tion or leakage. Call and see] ojj, f Steel and Iron supplied to the trade 
Center Bolt Cutt ew. o s ers O < . 
eee Rand On ier hive. —_. working model, Ps sly made or the user. Send for Catalogues. 


Ben evt 2260 Ib, Steam Hammer. to demonstrate advanta 


G ng Machines Screw Macbines, Slate Sensitive Drills. 
Eng rills, and full line of all kinds of Machine Tools. 


claimed. 
rights, address 


For packing or shop 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 





Ferd for liet ard epecify what is wanted. 
Ee. P. BTCLLILARD, 
72 Warren Street apd 62 College place. New York, 


JAMES BRANDON, 





RQQQYQQGQH)HNH’l”’»"»" 


390 Eleventh Ave., New York. 


New York Store, 40 Cortlandt Street, 
SMITH 4 BABNHUBST, - . MANAGERS 


| Small « “ 










Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


THE R. A. BELDEN CO.. DANBURY, OT.: 


HILL, CLARKE & CO. 


List of Second-Hand Machines. 





33 in. swing 12 ft. be d engine lathe Portiand Co. 
7 7 “ - David W. Pond. 
16 si "end “ s Blaisdeil. 
15 ‘* ” a a Fitchburg. 
Eddy Gap Chucking Lathe, 48 in. swing, 8 ft. be od. 
Putnam a id KO wills, Je. 
Monitor Brass Lathe, 18 in. swing, 5 ft. bed. 
Wheeler Iron Planer, 22 in. by 22 in. by 5 ft. 
18 se “ 18 “ i 8 it 
Blaisdell Crank Planer,18 in. by 18in. by 15in.stroke. 
Hendey Shaper, 18 in. stroke. Fine Condition, 

se “ 2Q4 sé “ “ee “ 
Brown & Sharpe Screw Machine No. 
No. 7. Brasvard Milling Machine with Vise. 
Car Wheel Borer, 48 in. swing. Fine Condition, 
Brain: nard Gear Cutter, 30 in. Automatic Feed. 
+e Lad 18 ad “e “ 
2. Gauge Drill, 2 spindles. 
4 se “ 4 se 
Pratt & Whitney Vertical Tapping Machine. 


5, largest size. 


Garvin No, 


Send for Complete Descriptive List, 





156 Oliver St., - Boston. 












AMERICAN 


MACHINIST Manonl24, 1998 








BROWN & SHARPE MFG. CO... 


Providence, R. I., Manufacturers of 


MACHINERY AND TOOLS. 


Description of No. 2 Vertical Chucking Machine. 
Patented August 4th, 1885. 

With this Machine, from two to four times as much 
work can be accomplished in a given time as can be done 
upon an Engine Lathe, and in a much superior manner, 
the work being more easily trued and fastened in place 
than upon any machine having a horizontal spindle, and 
the different tools in the turret-head easily brought into 
operation in succession, while from the perpendicular posi- 
tion of the same, the chips fall through the center of spin 
dle of revolving table to the floor, causing no trouble by 
clogging of reamers, 4c. 

It has the Capacity to take a pulley 36in. diam., 188 
in. face, and hub of 12 in. in length, and to bore a 4-in. hole 
in same, making two or three cuts, and finish by reaming, 
without removing the tools or work. 

The Revolving Table is driven by a 5-step cone for3- 
in. belt, and gea 6tol. Steps of cone so graded as to 
— cutting speed uniform for 5 different diameters of 

oles, 

The Turret has 4 holes134in.in diameter, and is se- 
curely clamped 1n position. An adjustable dog allows the 
locking pin to be withdrawn at any partof its upward 
motion. 

The Turret Slide has a movement of 21 in., and an 
automatic feed which can be easily and quickly changed 
from the finest ever needed to the coarsest required, it has 
quick return by hand, and is counter-balanced by a weight 
inside of column. 

Price includes countershaft, wrenches, &c., all com- 
lete, delivered f. 0. b. at Providence, R.I. Weight,4,400 






8. 
Illustrated Catalogue mailed on application. 





5, 6, 7, 8, 10, 12, 14 and 16 FT. SWING. 


NEW MACHINE, 


14-20 ft. Boring and Turning Mill. Housings 

and upper works arranged to slide back to 

tike in work 20 ft. diameter. Has independent 
boring apd key seating attachment, 





-o NILES TOOL WORKS 


Stramilton, Ohio. 


NEW YORK, 
96 Liberty Street. 


PHILADELPHIA, 
705 Arch St. 


CHICAGO. 
96 Lake Street. 








THE YALE & TOWNE MPG C0., 
STAMFORD, CONN. 


NEW YORK. CHICAGO. PHILADELPHIA. 


CRANES, 


.¢ 


BOSTON. 


The Original Unvulcanized Packing 
CR 41 ESEOEEE DV eames (A LLED THE STANDARD sti Ser rtmiartd 
: i: STANDARD: “Kh ‘ 

(3X 5 C 


* 7 TRADE MARK 





Accept no packing as JENKINS PACKING unless 
stamped with our ‘“* Trade Mark.”’ 
71 JOHN STREET, N. 


=. 
105 MILK STREET, BOSTON. 
. }183SOUTH FOURTH ST., PHIL 


{ILA. 
54 DEARBORN STREET, CHICAGO. 


SHAPERS, ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 
















é 20 inch Upright Drills. 25 inch Beck Geared. 
aa “ “ - an 
4 28, 32, and 40 inch Power Feed Drills. 
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' WRITE FOR PRICES, IT WILL PAY YOU. 
(See speciai notice of Engine Lathes on page 15.) 


GOULD & EBERHARDT, E-E;GARV IN tos” 


8 





Manufacturers of 


jai MACHINISTS! 


TOOLS 


Small 
> Automatic 
Miller, 


WITH ARM, 

The Machine shown in 
cut is des{.ned for rapid 
and convenient milling 
of small work. 













Near Market St. Depot, 





NEWARK, N. J. 
EBERHARDT’S 


PATENT 


EBERHARDT’S 
Patent 
GEAR CUTTER. 
Sizes, 18”, 25", 36” 


50'', 60", 84”. 
GEAR AND RACK CUTTING TO ORDER, 


Send for Catalogue. 





THE PRATT & WHITNEY CO. 


HARTFORD, CONN., 


Manufacture and have ready for delivery, TURRET HEAD MACHINES, of 10, 12 14 
and 16 in. swing, with or without cut-off rest, suitable for finishing brass and other m tals 
that do not require a free use of oil in cutting them. Prices are less than for screw 
mechines, and will be given on application. The CUSHMAN PATENT COMBINA. 
TION LATHE CHUCKS are made stronger than formerly, have jaws ground true, nq 
are offered at 35 per cent. discount from list. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ils. 








THE BILLINGS & SPENCER Co, 


HARTFORD, CONN. U.S.A. 
MANUEASTURERS 1 I 
BILLINGS 
DROPFORGED 


LATHE DOGS 


TP INI2 SIZES 


% UP TO 
AND 
INCLUDING 41N 
ALSO 
CLAMP 
ANDO 


DIE DOGS 


FORGED 

FROM BEST > 
STEEL FOR 
THE PURPOSE 





ob 


ian 
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With Teeth Planed 
Theoretically True. 
GEO. B. GRANT, 
66 Beverly Street, Boston. 


BEVE 
GEAR 


J. M. ALLEN, Presrpent. 
W. B. FRANKLIN, Vice Presipent. 





J. B. Prerog, Skore rary. 


KEY-SEATING 
MACHINES, 


and 20-in, Drills 


A SPECIALTY. 
Our Eey-Seating Machine 


will save enough in 60 days’ 
use to pay first cost; no 
shop can afford to do with 
out one. We have now 
ready tor prompt shipment 
both Key-Seating Machines 
and 20-in. Drills. Send for 
Photo. and Catalogue. 


Q 26 in.x 24 i 
W. P. DAVIS, Flaners, 2 801 
NOBTH BLOCMFIELD, N, Y, 













For Prices and Photographs Write 


THE G. A. GRAY CO., |‘ 


yoalor & Websier St., Cincinnati, 0. 

















PRATT t TRTCHWORTH 
CAST | N GS. Butte Seal Foundry. 
PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °°" sre" “* DROP HAMMERS. 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORE. 


_-—— ' ’ ’ : : A Manufacturer 
P PRR ss itil T —t— 
ea AHIVIOS A APS ZDIE 








PAWTUCKET.R.I. 
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